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PREFACE. 


■ Watkr 18 80 t*88cntial both to the* animal and vegetable 
creation, either for aliment or other purpose that its 
im|x>rtance probably surpagses every other substance 
amongst the great exuberance bestowed by the beneficent 
Author of Nature. The health, comfort, and enjoyment 
of iiiaukiiid constantly require a plentiful supply, and 
therefore, if utility be a just criterion of value, the inven¬ 
tions and riperations to furnish it readily and abundantly, 
in u clear and salubrious state, would seem to be entitled 
to }K'culiar attention. 

Signally ira]x>rtant and extensively beneficial to the 
community, as are the great establishments for supplying 
water, correct infonnation concerning them is strikingly 
limited. For although numerous and capacious con- 
tluils lieneath the surface of our streets, with their 
ramifications, convey water to •the loftiest residences, 
ndetpiate to all the wants*and emergencies of populous 
cities, yet coiiqiaratively few persons have a slight degree 
«>f knowUnlge of the ingenious means cmploye(|«to afford 
such ^vantages. Hence, no work having heretofore 
apjK'^ed in our languagef{)ecuiiarly davoted to descrihing 
the principal contrivances devised in different ages, and 
various countries, for effecting these purposes, it is the 
aim of the following publication to supply the defect, by 
un assemblage of facts, displaying the multifarious efforts 
to apply the resources of science, and the powers of art, 
to .realize an object of the KigJjesfutility to society. 

The institutions of this nature, at present existing in 
(ireat Britain, have probably occasioiie<l the expenditure 
of twenty millidiis of*mortcy; and during the last five 
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years in almost every scission of Parliament, apj>licaMoii> 
^ hav*e been made from different places fur Acts, either lo 
'autliorize tlie construction of ikmv work?., or the imj»?o\e- 
ment of others previously constructed. 'J’his suhjeci did 
not elude the consideration of the sagacious I)r. Benjamin 
Franklin, who constantly aimed at rendering his talents 
and attainments subservient to the welfare of hiiinanitv. 
Hence, among the difllVent laudable objects enumerated 
in his will, for employing a ]x>rtion of that projxTtv, 
which he bequeathetl to^ ae^'iimulate, with a view to it', 
subsequent expenditure for effet^ing several great puhlie 
benefits, the construction of u-'affr-rcorks to supply the 
City of Philadelphia was particiilarlv .sp«*eified. 

London, Edinburgh, and various otlier places in this 
country, have long possessed s(»me rather pt'culiar advan¬ 
tages in the practice of supplying water to their resi- 
dents; but singular as the fact inav app-ar, similar 
efficient plans have not hitherto lutm introduced to supply 
common wants, or extraordinary exigences, in the prin¬ 
cipal cities on the continent of Europe. At an era tlis- 
tinguished for promptitude in adopting impro\enients, 
such a circumstance may excite surjirise, hwanse e\en at 
a late period, taste and genius have benm exercistxl in 
contriving superb fountains, and constructing other 
works to effect the same purpose. This remark fiarticn- 
larly apfjies to f*aris ; hut from the science, lHl>our, and 
exjiense recently bestow'td ii|>on a very eomprehensivi- 
project, it ij probable that in t4ie course of a few y(*ars, 
its residents will he amply and skilfully supplied. 

Pre-eminent as our nation may l>e for magnificent and 
- useful enterprizes, as well as for contrivances conducing 
to domestic and social convenience, nevertheless the 
paucity of .our structures, fw the salutary and plea¬ 
surable exercise of halffing, remarkable. I'he devices 
of other nations and ages for this purpose, exhibit much 
varied ingenuity:—those of ancient Borne and Alhambra 
in Spain, excite wonder and 4dniifation*; but in modern 
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fnnc's, tlif iMiblic uixi private hatlibalMiunding in France, 
Italy, 'J'lirkey, Hungary, Russia, and Egypt, should 
roiw us to eimilatiun. * 

'I'iie materials for this iiiteinpt have l>een both sedu¬ 
lously and carefully collected from authentic sources; 
and in describing machinery the use of technical terms 
has Iteen avoided, os far as }K)ssibie, in order to render 
ii interesting to every class of raiders. From the mag¬ 
nitude ami iui|M)rtance of the Water Works of London, 
iIk v necessarily <K*ciipy a ^considerable portion of the 
work ; but in recounting the schemes proposed at various 
pt^riods, such t>nly have lK*en selc’cted as seemed to be 
deserving »»f notice, cither for their novelty or utility. 

Efforts Mere made, in 1827, to alarm the iidiabitants 
of the metro))oIis alKMit the condition of the Thames, 
\\hich was stateil to l}e so deleterious as to ])rove fatal to 
the fisli, and conse<juentJy its use became dangerous for 
domestic. pur]x>ses. That such a representation did not 
eniatuitc either from accurate knowledge of the real 
4|Uiiiities of the water, or a laudable desire to beneKt the 
public, will Ik; palpiibly evident to every person, who 
may attentively and dispassionately peruse the testimony 
adduct'd to render tlie .story |dausible. In the subse- 
tpient pages the delusive and erroneous statements 
broticheil on that occasion, have, thereforc,t)een scrulinizeti 
vt ith a rigid regard to truth and ])robily ; /but since 
that piU*t of the work w^as printed, another attempt has 
Ik'cii nuule to produce f similar impressions, in order tt) 
reconimentl a scheme “ for supplying the metropolis with 
pure spring water^ To prtmiote the views of the prt>- 
jectors they have appended to their prospectus many of 
the preposterous, contradictory, and incredible 
of persons strikingly ignorant of the nature and pro¬ 
perties of coal gas f to which* the eiils were chiefly ascribed; 
;idding also the unauthorized opinions of some medical 
practitioners, who rendered themselves coiisjiicuous in 
improperly exciting itpprdliensions. Altlunigh the latter 
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were poropoiibly designated—“ eminenty'' and “ men of 
ver^ high ewinenve^ &c. yet in regard to the siil>jtH't tif 
their vituperation, their confideitt asseverations displayeii 
a lamentable deficiency of judgment, dischniination, aiut 
scientific iiifumiation. This farrago of absurdities nmv 
obtain attention, and guide the decisions of such as 
n>istake bold assertions for |xj«dtive trutiis, and t)eiieve 
without the trouble of^iiujuiry ; but those w!io |x>sscs!, 
only a iiUHierate ])ortion of gco/ogiro/ and chemical 
knowledge, will probably smile at this ludicn'iis endea* 
vour to iuip<iise upon their understamlittgs. Aeeording 
to their own account, the spring-water philosophers have 
Ixyred “ orifices of/?rc ificArof in diaincler,” and iK-cause 
Avater has risen to the surface, they conclude that a pro¬ 
portionately large quantity will inevitably arisi^ and fill 
“one orifice alxiut six feet in tliaiii'ter, and afford a 
supply equal to the Tchoh quantity supplied by all the 
Water Companies of the nietro|K»lis, on Imth sides (if the 
Thames'” ! ! ! llen<» without an\ change in the consti¬ 
tution of nature, or th^ strata (if the earth, in L(in(lon 
and its vicinity, these sagacious logicians infer, that 
sources which, in former ages, were barely ade(piale lo 
form a rivulet, arc now.lK*c(ime s(i prolific, as t»» yield 
water almost sufficient to fill tll^ channel of a great river ! 
(.‘an any fallacy be more glarir.gly obvious? JlcHides, 
analyses l\^\e proved that, the water furnished liy some 
(if these springs, aetually contains considtrahly moiv 
extraneous matter, than anv Jaken from the much- 
decried Thames, which inmimerahle mariiu^rs have (-(in¬ 
stantly usc‘d as their Ix-verage, without a single instance 
(if conijilaint by them of its lieing poisonous or even 
slightly affecting their health! , 

The pr(K:e(?dings of different Select CxHiimittecs of the 
House of (’ominous, whic\» Imve lK*en prinU*d hy their 
order, contain facts and details of considerable inqKvrt- 
aiK’c relating to water-works; hut iiiiforlunately for 
the public, the knowledge of thenf is confined to a very 
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liniitfci circle. From tliosc autlicntic dcK'uments the 
author has derived much curiouii and interesting infornm- 
tiuiiy illustrating tlie end^vours of individuals to realize* 
their own sordid views, by professing to aim at promoting 
the welfare of the community. This statement is amply 
corroborated by the evidence given to the Commissioners 
in and to the Coaimittee in the same year, as well as 

Vlo that ap])ointed in 1834, to con.^dcr Mr. Telford's Re¬ 
port oil the Supply of Water to the Metropolis; for those 
iiMpiiries octaisioncd the disclosure of some singular and 
striking facts, elucidating the motives and qualifications 
of jH*rson.s, who were most active and vcK’iferou.s in decry¬ 
ing the eonditioii of the Thames, obviously for the sole 
jmrjKise of getting themselves employed in making sur- 
\eys, and constructing zcater-work^ for London, at 
an enormous cx|K»nse to the nation ! A summary of their 
transact ions ha.s therefore lieeii given, to enable the reader 
to form hi.s own det'ision concerning them. 

'Fo conclude: if some ciixHinistances in the course of 
I he narration have cK^casioncxl reflections that may seem, 
III any degree, to savour of a.sperity, the expression of 
tiio.se M'ntinients prcweeded from no dis|x>sition to be tin- 
candid or ccnstirious, but an inUexible regard for truth, 
sineerilv, and ri'etitudc, which ought inviuiably to guide 
the |>cn of an historian. 


Afn'it, 1 S 3 .>. 
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WATKH WORKS OF LONDON. 


C’lIAFTKll 1. 

^ • 

Tfii- carhcsi artiriojal to obtain clcai Sjiring Water for 

roiiinioii u^c. Mode-, of Mipjdying Londtni ])rior to William the 
UoiKjuoror, \ r I'if7-Sl(‘j>hen’h dcscriplion of them in the reign 
of Henry II. Si(e.s fif diftVreiit Fountains. First Lead C'iKtern 
at \\ e.'>i-flii a|». I’eriod.'s of constructing various Coiiduit.s. 
IIamjist('!id Water-works. Latnlie’s Conduit. Benefactions for 
making and repairing Conduits. Annually vi.sited by the Lord 
Mayor. Aldemien, Ac. .Situations of the Conduit-hcads. Rolle’s 
Kelleetions upon the Destruction of the Conduits by the great 
Fire in lOtlb. Heniuins of one at Bayswater. Verses placed 
on sonu' of them when Janies 1. passed through the City at his 
accession to the Knglish Crown. 

It the chief design and end of iiuinan life were merely 
the actiiiisition of the few rtlijects generally essential for 
the sup])ort of anitiial existence, the rude savage, who 
dwells in solitudi^s, or roams the wilderness, wijiild be 
«.i.|uallv gratified with the most refined of his species. 
The natural and sjxmtancfius productions of,the earth 
coiumonly satisfy his wants. The fruit of the tree and the 
rtHit of tlu‘ vegetable appease his hunger; the limpid 
streamlet slakes his thirst; and as health or pleasure may 
»sugge.st, ho laves his body in the majestic or gently flow¬ 
ing rivers, meandering anionj^st th^ romantic, beautiful, 
and variegated scenes of his wanderings. But different 
circumstances have prompted a great portioit of our spe¬ 
cies to seek for enjoyments of,a sujjcrior kind. The social 
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propensities gratlually piiHkietHl a taste for iiitellirtiial 
- cTiltivation, which uuxliHetl the estimate of felicity, ami 
with other causes, progressiv^y gave rise to numerous 
factitious wants, retphriiig ardent as well as |K‘rsevering 
I'xertions for their gratification. Hence all the rational 
facultit‘s and physical energies of man became devi‘lojM il 
and actively eniployed* for substTving his purjioses in that 
career of improvement, which seems to have been bis 
primary destination. 

As ffood water is the'niost simple, common, and neces¬ 
sary aliment of the animal creation, and es|H*cml!y of 
mankind, the means of procuring it have ever (K ea.sioned 
a propirtionate dt^reeof solicitude. The earliest record- 
afford the information, that wherever ptniple had made 
some advances in civilization, it was their practice to form 
wells or fountains at such places as would eoriveiiienti\ 
furnish a supply for their lievcrage and other use's. Many 
contrivances of this kind are mentioneti by ancient wi ilers; 
and modern travellers concur in represi'iiting that the 
same primitive devices still continue ; but this Is more 
particularly the case m those* countries where even a 
scanty quantity of water is oftem very impirlant, Inith to 
the migratory pastoral tribes, and to the residents of the 
towns i|)d villages. In the pages of sacred history, the 
wells of Abraliam and Isaac are mentioneti, with tlie con¬ 
tentions w|iich they occasioned.* Maundreli and other 
travellers have noticed that of David near Bethlehen); 
and Jacob'’s is rendered memorable by the conversation 
of Jesus with the woman of Samaria, to whom, when 
wearied, he said, “ Give me to drink.’''-f* Probably the 
two latter are still subservient to the same purposes that 
originally led to their corfiitruction. Indeed, at the pre- 


• Genesis, xxvi. 
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Sfuj periiRl, till* iiihalnUrits of that colebratccl country, 
as well Hh those of many other nations, obtain their sup^ 
ply for domestic uses principally by similar means, tlioiigh 
other methods have Ihjcii devised and adopteti in several 
c’ountries of Europe. 

I'he [)lentiful supplying of salubrious water, to the 
|K)pulation of Loudon and its suburbs, has occupied great 
rittention and consideration during many successive cen¬ 
turies. Curiosity may therefore be agreeably interested 
in learning from what sources iT^as procured, as well as 
the means employed, at various eras, to furnish an article 
neeessiirv for human subsistence and comfort. Hence 
a detail of the different schemes proposed and adopted by 
our progenitors, will not only show the degree of know- 
ledgt' and skill of the respective projectors, but also serve 
to exhibit the progress of improvement, in providing the 
means of affording to the metropolis abundance for every 
domestic* w'ant and convenience. 

Prior to the* construction of water works at London 
Hridge, and the New River, the inhabitants obtained their 
priiu'ipnl supply either from the TJiamcs, or the springs 
whieli arose* in the elevated»grounds situate to the north 
or west of the City ; and it was conveyed from the latter 
.■M>urces by means of cart lien or leaden pipes, to t^ffferent 
conduits or fountains, erected at various places to receive 
it. Fitz-Stephens refers te this fact in his Description 
of lA}ndon in Henry the Second's Reign, when he states 
that round the city again, and towards the north arise 
certain excolient springs at a small distance, whexse waters 
are sweet, salubrious, clear, and 

“ ‘ Whose runnels miu*miir o’er th# sliining stones.' 

Among these, Holywtdl, Clerkenwell, and St. Clement's 
Well, may lx* estc'vmed ihe yrincipal, as Iwing much the 

H 
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best frequentetl, Iwth by ^ichalar^ fmm the sch<K>ls, aiul 
/outh from the city* when in a summer^ evening they are 
disposetl to take an airing.”* 

In the reign of Quc«n ElizalK’lli, John Stow, a very 
diligent antiquarian, published A Survaj of lAmdon, in 
which he narrated many circumstiuu‘t‘s relative to this 
particular subject. As lie was careful in his iiu|nirie.s. 


the authenticity of his statements are unquestionable, and 
the simplicitv as w'ell as quaintness of the phriLs(*ologv, 


render his rc'citals liolti amusing and 
-1 _ • 




“ Anciently until tlie Conqueror’s time, and for ii(H) 
veares after, the (’itic of Ijondou was watered, 
the famous Hiver of the ’’rhaines on the south with 

the Kiver of as it was then rallcti; on the west ; 

wdth watcT called IValihrooke —running through iht' 


midst of the Cilie into the Hiver of 'rhames—scaling the 
heart thereof;—anil with a fourth WatiT or Boorne,^ 
W’hieh run within the C'itii* through l.angiKiiirne \\'ard 
watching that qiart in the east. In tlu* west was alsoanotluT 
great water, called 




“ Pegge’-s Translation. 

t IVynaiit states that “ the nver of Wells, or Wal-hiook, i-. 
mrntioiff d in a charter of Williaiii (h<- Corujiicror to tht- f ollr^f 
of St. Martin’.s-le.Grand, and it rose* to flu* nortli of Moorfields. 
jiassod tlircjjigh lamdon Wall hetwarn lii.'-hojin^ate .md Moorgnte, 
and ran through the City for a l<»ng time (jiiite expose*!, having 
several hridge.s erected over it. Two or three cerilurie.‘i ago if was 
vaidted over with hrick, paved at the top, and formed into a 
street, now cfdled Wallhrook.” He also remark.sthat “ formerly 
bargea of considerable biir<h*n flowed ispthe river Fleet as high as 
Holhorn Bridge, over it u-f*re hair stone bridges, on its .sides 
extensive quays and Wcfiel||>u#es, and it was scoured and kept 
open a1 a va.st exi*en.se, nearly ‘20,(J(K)/. having been applied to 
that purpose, iti IfiOfi." 

{ A iii'ook. 
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“ 'J'lien were there three princi{>al fountaineSf or wels 
iij tile other sul)url)s; to wit, Holifwdly ClemenCs WelU 
and Clerke^s Well. Neare unto this last fountainc, were 
divers other wels; to wit, Skinner's Well, Fag's Well, 
Tode Well, Loders Well, and Radwell. All which said 
wells having the fall of their overflowing into the aforesaid 
River imieh increa^ed the streanie, and in'that place gave 
It the name of well. In West Sinithfield there was a 
(MMiIe in Records, calletl Horsepoole; anil another neare 
to the Parish (Uiurcli of^St. Gd?s- Cripplegate. Resides 
Mhieli ihev had in every irate and lane of the Citie divers 
fairc wels, and fresh springs, and after this manner was 
this (.’itie then served with sweet fresh waters; which 
hfing since decayed, other means have been sought to 
supply the want, as shall he showi'd: hut first of the 
aforenamed Rivers and Whalers is to Ik* said as fol- 
Ifjweth : 

The said River of Wc/.v, the running Water of 
WalllniKike, the yfixjrmw, J^cc. and other fresli waters tliat 
were in alHuit the (Mtte being iti process of time, by 
i lie roach men is for buildings, and Jteighleniiig of grounds, 
iitti'rly delayed; and the*number of citizens mightily 
increased, they were forccxl to seek for waters abroad, 
whereof some at the request of King Henry tht Third, 
in the twenty-first yeare of his reigne, were for the profit 
of the C'itie, and giKid of flic w hole reahne, thither rtqiair- 
mg to wit, for the jxHirc to drink, and the rich to dress 
their meate. 

“ rile first Cisterne of lead, castellated with stone in 
the Citieof London was called the great Conduit in Wost- 
eheap, which was begun to bg buiUled, in the yeare 1~35, 
Henry Wales being then mason. 'I'lie w'ater-course from 
Paddington to dames head hath 510 rods; from James 
head on the hill fln Mef sgirti* 102 rods; from tlu* Mews- 
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gate to the Crosse in Ciiefifa? 4^4 rods.''* * This stateiiienl 
eemtains the earliest intiinatiun of any attempt being made 
to supply London with water by means of leaden pi|)es; 
and according to the account which has been transmitted 
of the progress of the work, it was not completed till 
1285, so that its execution occupied the long (leriod of 
fifty years. What a striking instance of the sluggish 
efforts of our progenitors in important public under¬ 
takings ! 

“ ITie pipes used for the conveyance of water in thost 
times were not in some instances iinlKnided in the earth, 
as is the present custom, but^inclosed within a capacious 
arch of brickwork, into which workmen could, ii|)on 
occasion, descend to repair any tlecav or accident, whieli 
might happen to them. In a rejKirt of the Dog Houst* 
Conduit {Hut. of Shoreditch) three sn^veral springs of 
water are said to Ik» ‘ conveyed in draines of brick to a 
Conduit houjte.^'' Sic. 

“ In digging for gravel at Islington, lead pipi's of a 
large size have Ix'en discovered, branching in va^o^l^ 
directions, supposed to have been connt*ctetl with the 
springs that supplied the Pr'iory in SmitldieUl, from the 
place then called the Conduit-head of St. Hartholoinew.‘''+ 

“ Atithc time of digging for the foundation of High¬ 
bury House, in 1781, a great collection of pifK*s, inailc of 
red earth haked, resembling Ihose used for the convey¬ 
ance of water, alxjut the time of Queen £lizal)eth, were 
dug up; and similar discoveries of Icadeti pi[>e8 have lH.t‘n 
made at different times in the fields Ixtween Canonbury 
and Highbury.’’J 

Though the executipn of.the scheme mentioned above, 

commenced in 1285, the following year another transac- 
« 

* Stow. t Nelson’s HisStnf fO Isthnfutnu. j Ibid. 
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tion UK>k place, which displays the great attention lx.*sluwed 
upon the HU[)ply of water^at that peri(Ml. Ft is rec^»rd^?^^ 
that some merchants of Amiens, Nele, and Corby, being 
solicitous to obtain the privilege of landing and housing 
woa<i, &c. actually purchascnl it from the Mayor and 
citizens, for the consideration of a yearly payment of fifty 
marks, and the donation of one hundred pounds towards 
the expense of the operations then going on for conveying 
water from “ Tyborne to the City. This important 
undertaking ohginateil jn a grant from Gilbert de Sand- 
ford, enabling the “ Lord Mayor and Commonalty to 
lay (h>Hii a leaden pijx; of gix inches bore from six foun¬ 
tains, or wells’' in that vicinity; and as this useful work 
was exjx'nsivc, the principal citizens were liberal in their 
contributions. The particular parts of the City to which 
this large pi|H> extended, arc not mentioned, so that it jiro- 
l)al)lv did not reach further than the western boundary ; 
for it is stated that “ in l l-dS, 'I'yborne water was laid 
into the Standard (’heafiside, at the c»xjH*ncc of Sir John 
Wells, Lord Mayor; and likewise in llf58, by another 
L«»r(l Mayor, Sir William Easlfield, from TylKirne to 
Elect-street and Aldermai^bury ; and from Higbery to 
('riplcgate.*’* 

“ The conduit formed at Highbury by SirJWilliam 
Eustfield was op|K)site Highburv-placc, but is now arclicd 
ove'r with brick—its situation Ix'ing marked an upright 
stone which |K>ints out the direction of the springs on 
the higher ground, from which it receives its supply. 
Erom this ancient conduit which remained open as a 
water!ng-phu’.e for cattle before the building of Ilighbnry- 
place, many of the houses thgre arf now M*rved with water, 
a pro|K*r communication having bix*n made on Imilding 
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them for that purpose. By these means it flows into 
r.tells, or reservoirs behind the houses, which also eommii- 
nicate with each other, the lower well receiving? the surplus 
water when the upper one is filled,’'* 

Some other circumstances which occurred at an early 
jH'riod relative to this subjwt, are both important and in¬ 
teresting. “ From the River of Thames did the citizens, 
in former times, supply themselves with water for lamiiy 
list's; fetching it by many lanes that led to the water side 
in divei*s wards of the cffie. But in time many of ihest' 

ff 

laiic" were stopt up bv tho»i* tiiat dwell tiicrealHiuts, for 
their own gain, wlu> would sufl'cr utme to pass nithout 
jMiving a dutv. This becnnic a great grievance, in'-omuch 
thatinlTKdw III (1342) the Maior. Aldenmnand 
C'ommonaltv. received great complaint^ of stopping u]i 
thest* lanes and passages to the 'I'liaim*''. I j)on this an 
imjuisitioti vias made, am! divers jtt'rNtms of the several 
wards sworn to make diligent emjuiry into ihest' grievances, 
and of all the lanes that weri' eoniinon passfiges to the 
I'hanies, who brought in prest nlnientsof them, and of the 
annoyances and stoppage's of them in st'veral wards, "f* 
The solicitmU' with which tlK’ same object was pursued 
will 1 k‘ evident from the following stateim nt. In 14.39, 
“ the A^bot of Westminster granted to Uolart Large, 
the Lord Mayor, and the citizens of Loiv!<m, and their 
success(>rs, (jne head of wati rcorftaining t venty-six perches 
in length and one in breadth, together with all the springs 
in the manor of Paddington, in consideration of the City 
paying for (>ver to the said .Ablxit and his successors, on 
the Feast of St. Peter, two jHppur-eorns. But if the 
intended work should ijruw the waier from the ancient 
wells, in*the manor of Hida, then the grant to cea.s(*, and 
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lKt;c)iiie entirely void. This grant was confirmed by Henry 
VI., and likewise a writ Privy Seal issued allowing thel 
Lord Mayor and citizens power to purchase 200 fodder 
(loads or tuns) of lead for the intended pipes, or conduits; 
and also to impress plumbers, labourers, &c. for carrying 
oil the said work, provided always that their wages be 
punctually juiid thereon.'^ The same Mayor, in that 
vear, “ gave to the new conduit> then in hand forty 
uiarkes; and towards the vau\jtir^o\er WulbnHike, netTe 
to the ])arish church of St. Margaret’s, in Lothbury twt> 
iniiidred inarkes." 

'i'he execution of ihe-'C useful works seems to have 
(Kciipii-il several successive years; fof “William Combes, 
slirrifte, 14M. gave to tiu* works of the conduits 10/.;” 
and in the year 1 4*42, “ a new crosse wa'. built in W'esl- 
eheape, for the honour (»f the citie. 'I’he conduit in 
Wtstcheape was built in that year, and that in Alder- 
nianbury in 1471, as well a', the standard in Fleel-strc'el. 
In 1470, Uichaiil Haw'on, one of the slu'riffe'', gave 
t(»uar(!s the worke of tin- conduits, 30/.; and in 147H, a 
ei>ter'i wa^ added lo the standard«in Fleet-slnet, another 
at Fleet-bridge, and anotlTer without Crf^Ugate. The 
eon/luit in Street was built in 1101 ; and (Tldlxwne 

Cioss alxnit 1 • 

!iy a repeat made tti tlie Lord Ma\or, Aldermen, and 
Common Council, in Deeember 1(>02. it appears that the 
spring"' near Islington consisted of two heads; one covered 
with -.tone, in a fielil near to Jack Straw's Ca.>tle, and 
f«*d by sundry springs in an adjoining field. It was 
usually denominated 77/e White Conduit, and from it 
the water was conveyixi by a Jeaden pipe to the other 
conduit in f’hambcry field, where the prtMluce of Inith 
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lieiiig united, flowed thence to the conduit at Cripple- 

'^te. 

Notwithstanding the construction of so many conduits, 
the supply of water was so scanty, that the inhabitants of 
the dtj experienced difficulties in supplying their wants, 
and required scnne additional means of furnishing it. 
Other conduits were therefore constructed by Stocke's 
Market, and at London Wall, in 1500; at Bishopsgatc 
in 1510; and at Eold^tc, against Coleman-street, in 
1528.'*'* In 1535, the Common pouncil granted a sum of 
money for the purpose of conveying water fn>m Hackney 
to a conduit erected at Aldgate, with the view of affcarding 
a more ample supply to the eastmi part of the city. 

The source, according to the report mentioned abive, 
con.sisted of two heads, walled and inclosed, situatixl in 
two fields near Dalstofi, whence it was conveyed by two 
leaden pipes which were laid in the earth, varying in 
their depth below the surface from eight to eighteen feet, 
till they terminated at the conduit, Aldgate. 

The quantity of Water funiislied from ail the source.'* 
heretofore enumerated* still proving inadequate to the 
wants of the drizens, the defl^cncy occasioned the ccirpo- 
ration to apply to Parliament in 1544, for an act to 
enable ^cm to convey water to London from Hampstead 
Heath, Marylebone, Hackney, and Muswcll Hill. Hence 
authority was obtained for redtiering the springs among 
the hiUs of Hampstead and its vicinity, subservient to 
supply the north-western portion of the metropolis. The 
following extracts from the act will show its object, as 
well as the feelings which then f»t>mpted the dtisens to 
procure it , ^ 

The Citie of London hath been before this time well 


• .Stow . A 
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furnished, and abundantly served dll of late, that either 
for the faintness of the sgrings, or for the driness of tl(e\ 
earth, the accustomed course of the waters coining from 
the old springs and ancient heads are sore decayed, dimi¬ 
nished, and abated; and daily more and more be like to 
appeire and &il, to the great discommodity and disple- 
sure both of the citizens and inhabitants within tl^ said 
citic and suburbes thereof, as to ail other persons having 
recourse to the same, to the g[eat decay of the same citie, 
if spedy remedy the soQner be not therein had, foreseen, 
and provided. For remedy whereof. Sir W illiam Bo wyer, 
Knight,* now Mayor of the said citie, intending and 
pondering the same necessity, much willing to help and 
relieve the said citie and suburbes with new fountmns 
and irerii springs, for the commodity of the King's said 
subjects, calling unto him as well divers grave and expert 
persons of his brethren, and other of the commonalty of 
the said citie, as in and about the conveyance of water 
well experimented, hath, not only by diligent search and 
exploration, found out divers great and plentiful springs 
at Hamsted Heath, Marybone, Hackney, Muswell Hill, 
and divers places within 6ve miles of the^said citie, very 
meet, proper, and convenient to lie brought and conveyed 
to the same; but also hath laboured, studied,*and de¬ 
vised the conveyance thereof, by conduits, vaults, and 
pi|)es, to the said city, aifd otherwise to his great traviul, 
labour, and pain; and also to the great charges and cost 
of the citizens of the said dty: which good and profit¬ 
able purpose cannot sort to conclusitm, nor take good 
effect, without the aid and consent of the King's Majesty, 

and his high court of porliaipent.? 

* • 

• This person died in 1544, and was bwried in St. Peter’8 
Church, Cornhill. • • • ^ 
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By this act the Mayor and oonunoiialty of the City of 
'^f.ondon were authorized “ totter into the grounds and 
possessions of the King, as welt as every other person and 
persons, bodies politic and corporate, Where they shall 
hnd or know any such springs to be, or may l)e found 
for the intent afcnesaid (so that it be not unto their 
houses, gardens, orchards, or places inclosed with stone, 
brick, GO' mud walls), and there to dig pits, trenches, and 
ditches, to erect heads, lay pipes, and make vaults, and 
do all and every such things in the same places and 
grounds which shall be meet, propise, and niTcssary, 
only for the conveyance of the said water and springs lo 
the citic, and the suburbes of the same; and also to have 
free ingress, egress, and regress, in and to all such places 
where such heads, pipes, or vaults shall Ik* erected, laid, 
or mode, to view and see, from time to time, the said heads, 
pilK's, suspirats, and vaults, and them to amend, ri'pair, 
translate, and do all things necessary ami convenient, as 
well for the fiitding of new springs, as for the conveyance 
of any water or springs new found, or hereafter to Ik* 
found to the cilie and suburlK's aforesaid, without inter¬ 


ruption, let, or iiii[KH]iment, oT the owners of the ground, 
their lessees, assigns, or ministers, or any other jjcrson.'" 

Ample as was the power given to the corporation by 
the act, nevertheless, it stipulated that adequate compen¬ 
sation should be made to all owners or (kcu piers of land, 
within the space of one month after taking possession of 
it for the works, as well as the value of it estimated by 
three or four indifferent persons, appointed by a commis¬ 
sion from the Lord Chancellor. It also contained a pro¬ 
vision that the Lord Mayoi;and commonalty, and their 
Miccessdrs, should “ever yield, bear, and pay to the 
Bishop of Westminster, for the time being, and to his 
successors, at the feast of 8t.•Michael the Archangel, one 
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pound pepper, in and for acknowledging him and them 
for the lords mid very owners of the said heath." Beside? 
they were strictly prohibifed “ not at any time hereafter 
to meddle with the spring at the foot of the hill of the 
said heath, called Hamsted Heath, now closed with brick, 
for the ease, commodity, and necessary use of the inha¬ 
bitants of the town of Hamsted, nor do cause, or procure 
to be done, any thing, acts, or act, to the impairing, hurt, 
or diminishing, of the water of the same spring at any 
time hereafter.'” ^ * 

Notwithstanding the apprehensions detailed in the pre¬ 
amble to the act, nearly 6fty years were allowed to elapse 
IX'fore its object «vas realized, for it appears that Sir John 
Hart, whilst serving the office of Lord Mayor, in 1589— 
1590, attended to the execution of the works. Upon the 
declivity between the summit of Hampstead Heath and 
Pond-street, four reservoirs were formed; and to these, 
in 1777, another was added in the Vale of Health: the 
whole five have a communication with each other, and 
(x;cupy alxiut twelve acres. At about a mile distant 
from the alx)ve, between Hampstead and Highgate, are 
eight other reservoirs, which have likewise been con¬ 
structed on different sites of the declivity, between Caen, 
or Ken Wood, and Kentish 'Fown. The space ^cupiecl 
by these is about twenty attres; and every one in the 
range has not only a different elevation, but ^ connection 
with that immediately above or below it. Formerly two 
mains, of seven inches bore, were employed to supply the 
neighbourhood of St. Giles from these reservoirs. 

Though the property and management of the Hamp¬ 
stead works originally belonged to the corporation of 
London, yet at a subsequent pAriod it was deemed*eligible 
to cpnvey their privilege of obtaining and supplying water 
from that source to sej eral persons, who, in 169^, were 
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iiicorporattfcl b)' tlic dencnniiiation of The Ho/npttead 
^ater Company* Tlieir supply at present extends to 
'about 2,500 houses, situate fn the Hampstead Road, 
Kentisii Town, and Camden Town; each house daily 
receiving on an average about 150 gallons. It may not be 
irrelevant to state, that by a clause of an Act of Parlia¬ 
ment, })a88ed in lG94i, for the relief of the Orphans and 
other Creditors of tlic City of London, ** all the rents and 
profits arising by any aqueducts, and right of bringing 
and conveying water, which do, or shall belcmg to the 
Mayor, commonalty, and citizens, are to be appnjpriaUxl 
and appli^ towards the payment of the said interest 
money.’* 

In 1833 a very important improvement was effected in 
these works, by the making of a well at the bottoin of 
Ham|Mtead Heath. It is seven feet in diameter; and its 
depth, to the main spring, about 330 feet. As the water 
from this source is very soft and pure, as well as abund¬ 
ant, averaging more than 200,000 gallons per day, it is 
another object of the company to erect a steam engine, to 
elevate a quantity sufficiently high for 8up]}lying the town 
of Hampstead, where the want of a regular supply has 
long been experienced, particularly in dry seasons. 

Various other facts indicate the anxiety of the corpora¬ 
tion, as well as private individuals, to benefit their fellow 
citizens. In 1546, the Commem Council voted a sum of 
money to defray the expense of erecting a conduit at 
Lothbury, and for the necessary means of conveying 
water to supply it from Hoxton Fields. During the same 
year another was also constructed in ColemaD Street, near 
to the church. The schme of Mr. William Lambe 
entitles him to particultf notice: and he is stated to have 
been a gentleman belonging to the Chapel Royal of 
Henry VIII. LambeU Conduit jderiv^ its designation 
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from him; for at that place, by hiB contrivance, several 
springs were so connected as to form a head of water, 
which was conveyed by a Idhden pipe, about £,000 yards 
in length, to Snow Hill, where he rebuilt a conduit which 
had long l)een in a ruinous state and disused. It is re- 
airded that he expended altc^ther upon these struc- 
t ures, a very large sum of money; and his benevolent 
and zealous efforts, in this instance, conferred an import¬ 
ant advantage on a populous neighbourhood. He was a 
[)crsoii of a remarkably charitable disposition, and his 
licnefactions for other purposes were also numerous: he 
was buried in fet. Faith's Church, and the fc»Ilowing is 
the coiiclubion of his punning epitaph: 

** O Lambe of God 
which since didst take away, 

And (as a Lambe) 
was offered up for sinne; 

Where I (poor Lambe) 
went from thy Flocke astray 
Vet thou (good Lord) 
vouchsafe thy Lambe to winne 
Home to thy fold ^ 
and hold thy Lapibe therein! 

That at the day, when 
Larabes and Goats shall sever 
Of thy choice Lambes 
Lambe may be one for ever.” 

• ^ 

Though the number of conduits had been frequently 
increased to convey the water from different springs in 
the vicixiity of X^ondon, yet the quantity supplied was 
insufficient to satisfy the demands of the inhabitants. 
Hence to remedy the defect it became necessary to liave 
recourse to the Thames, and lh4568, a conduit wfis con¬ 
structed at Dowgate, for the purpose of deriving assist¬ 
ance from the river. In 1583, oemduits for Thames 
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water were also built by the churcli of St. Mary Mag¬ 
dalene, and St. Nieholas Cold Abbey, near to Fisli Street 
Hill. Besides, in 1610, Mr. ^Fhomas Hayes, an English 
gentleman, formed another without the gate at Alders- 
gate, where the neater was conveyed in pipes of wood and 
stone. These facts demonstrate that although ** the stop¬ 
ping up of the lanes and passages to the Thames,^ had 
formerly interposed obstacles which prevented many of 
the citizens from obtaining water for their several pur> 
poses, yet necessity impelled a return to the same copious 
source of supply, as well as gave rise to contrivances for 
efTecting the object. 

The projectors of the different conduits, and the per¬ 
sons who enabled them to realize their schemes by }x?cu- 
niary aid, certainly conferred a signal benefit up>n tlic 
community at that era. The names of some whose bene^ 
volence induced them to promote, by their donations or 
bequests, the accomplishment of such useful undertakings 
have been mentioned; but Stow has enumerated several 
others; two of whom gave 100/. each, and one the sum 
of 900/. llic various benefactions show that such public 
conveniences were hefd in ^ery high estimatioii, and 
doubtless their great and obvious utility occasioned them 
to be frequently the objects of charitable bounty by 
wealthy individuals. 

According to Stow, the conduits were annually in¬ 
spected, by the city authorities, with great formality and 
parade. Indeed these nsits seem to have been a kind of 
festival; for be states that These conduits used to be, 
ib former times, yearly visited; but particularly on the 
16th of ^ptember, 1562, the Lord Maior (Harper), 
Aldenosen, and manyVor^btfd^ul persons, and divers of 
the Meters and Wardens of the twelve Companies rid 
to the Conduit's head, for to ^ them after the old 
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. cuctoou Aa4 tlbte ^iim» they luiateil the har^ and 
killed^bov tn4 thmae to ^^niier at tha head 0^ ^^ 
duit* T^k0re waa# good number enteitaiiied iddi good 
cheer by the ^jhambeiMn t and after dinner th^ went 
to bunting th^ |b«. Thera waa great ay for a mile, 
and at length the hounda killed him at the end of St. 
CrileaV Great hallowing at hia death, and Mowing of 
bomee: and thence the Lord liidory with all hit com¬ 
pany, rade through London to hb place in Lombard 
Street”* * • 

Several facta concerning the ccnduita are related ly an 
editor of Stow'a Survey qf ldmiee% whudi waa re-pub- 
lished, with varioua additioiw, Ilk 1S88. Aa aome of the 
statements i^er to the cauaea of their being removed, 
they will not be deemed irrelevant, and may gratify 
curiosity; besides, the work appeared twenty years after 
the completion of the New River, which has proved ao 
advantageous to the metropolis. 

** Of the foremantiotied conduits of fresh water that 
serve the dtyi, the greater pert of them do atUl ccmtinue 
where first erected; hut some, by reason of die great 
quantity of ground they took up, atan^ng in the midst 
of the principal and hig^ atresia of the dty, were a great 
hindrance, not only to loot peaaengers, but to jaortera, 
coaobea, and cars, and therefore diought fit to be taken 
down, and to he removed lo placea jmove convenient, and 
notafdiatveiaetof pseple^iO that the water b still die 
same. ^ 

The oandubi ttken awifaitii femcn^sitilh thdr 
cisterns are, the grnai eonduil, at the east and of Che^ 
side; die grMit*ooiidttb,ieetb4 te*Great Ton, in Coro- 
hill; the Shuidard, InCheapiile ; the eondkik at 
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the west i jul «>f l'hea]>si(lc; the conduit in Flw l Stivei; 
the sjreiit conduit in (Iracechiirch Stiwl; the small 
conduit in Siocke's Market; the conduit at l>4>wp[ale. 

“ The rest of the conduits l>efore-mcntunie<i are still 
rcMiiaining; so that, what with the spring water coming 
from the several spring-heads through the street> of the 
city to these eistenis, the jVits; River %vater from (’had 
well and Amwell, ant! the 'I'liames water, raist'tl hy sevemi 
engines or water housi's, tliere is not a street in Lomlon 
hut one *>r other t>f these water** nms through it in pi|)es 
c*onveyed iiiuler ground; and from them* pi|HS, there is 
searce a house whom* rent i> Ifi/. or 520/. a year, hut hath 
the convenience of water lirought into it hy small leadin 
pifX's, laitl into the great ones And for tiie smalUr 
tenements, swell as are in courts and al!<'\s, there is ge¬ 
nerally a e<ick or pump, comnwm to the inliaUitants ; <ti 
that I mav Uddly say, there is never a city in the wori^l 
wi well siTVcsl with water."” 

The means of obtaining water from the conduit< eon- 
sisU*d either in einploving peofile who made a hnsiness of 
selling it, or seiuling servants to fetch it, and liolli piaio 
had their atii*iidap.t uiconvenienct*.s. For the pnrjs»se ol 
conveying it, they um.*d ves«el.s that wer«‘ made wi«h‘r ai 
the lx4tum than the top, having inxips like a pad, also an 
iron handle at the upper end, in form like that of a com 
iiion pewter |K)t, and fitted with a cork or hung. Kach 
contained about three galhais, fio that their wi'ight migin 
be ea.sily carricnl by a man or woman, either on the head 
or shoulders. They were called tankards^ and rmiu- 
blefl the vessels at present employed by the <U>aler.s in 
milk, wht?n they convey if lionie in tlieir carts.^ 

Tlte respective sources whence the water flowtHi to the 


* NelstJii. 
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* different oonduitfi, are enumerated by Maitland, who has 
likewise interwoven with • his description, some other 
curious and intm»}dng circumstances. Amongst these, 
the enjoyments of the civic authorities, and their female 
associates, on the occasion of visiting the conduits, not 
only depict the rustic nmplicity characterizing the amuse¬ 
ments, but also convey a vivid impression of the manners, 
customs, and habits of former times. The display of 
magisterial agility and horseman^ip on the prancing 
steeds, ** in hunting the Aare,” and the ladies^ of the 
I^ord Mayor and Aldermen riding in wciggmis^ to view 
the City conduits, prmmt a striking contrast to the dull 
solemnity, sluggish movements, and gorgeous exhibitions 
of later days. How degrading and hidicrou.s would such 
practices lu.* dcH'inwi by the Citizens and their spruises of 
the present period ! Hunting the hare and the fox, halloo¬ 
ing t itly-ho, would not comport with the notions now en¬ 
tertained of civic dignity and decorum, and possibly 
might Ih? hK>ked u}x>n as the ‘‘fantastic tricks'" and low 
pleasures of vulgar jollity, though higlily esteemed among 
the gratifications attendant upon some holidays of their 
umrefiiitxi, and perhaps unlettered forefathers. 

“ The princijml places, or conduit heads, from which 
the water flowtHl to the conduits, were Conduit *Head, 
*. hich now forms the site of Conduit Street, New Bond 
Street, and severid of the adjoining streets ;-a-TYburn, 
Paddington, White Conduit Fields, Highbury Bam, 
and Hackney. The place where the hunting party 
dined, on the occasion of visiting the conduits^ was the 
Ijord Mayor''s Banqueting House, then situated on a part 
of tlie site at present occuined ||y^ Stratford Place, Oxford 
Street. It is also recorded that at that peripd anif in its 
iiniiK'diatt* vicinity, the ancient church and village of 
'/'ijliorne (now MarV-la-lihnne^, was also situated; and the 

c 
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rivulet of T^home then flowed loppfity tnwurdit Tothill 
Field5» havinfif over it a smidi brid|ffr vdiiish derived its 
name from the'Banqueting House tt«ndki|^ near to tt« on 
the iiorth«east side. In the neighbourhood of this bridge, 
nine fountains of conduits were first erectt*d in for 
supphdng the City with saJwbrioos water, and under the 
Banqueting House were two cistems for the reception of 
the water. This was a handsome building, whither his 
Lordship, i^ith his brethren, the Aldermen, occasionally 
repaired, on knrsehack, accompanied by their ladies, in 
waft^on,^ to view the City conduits, after which they 
were sumptuously entertained in the said mansion house ; 
but it having been for many years neglected by the f Mli- 
7ens, it was taken down in the year 1787, and the cistems 
were arched over.” • 

White Conduit House also derives iui designation from 
a white stone building, which formerly stood at a shiwt 
distance from it, and covered a spring heretofore noticed. 
In fonner times the Charter House was suppliefi from 
this fwmrce by means of leaden pipes. When the tunnel 
of the Regent's Canal was formed, so as to pass under 
Islington, it occasioned the deatructi<in of the spring, and 
the building over it has since disappeaix'd. 

The great fire which occurred in Ijondon, in 1666, 
proved destructive to several of the conduits. The fol¬ 
lowing singular, hut appropriate reflections of an eye¬ 
witness of that tremendous and memorable calamity, will, 
it is presumed, afford entertainment in the perusal, m 
well aa exhibit a fair upechnen of the quaint style of 

• Maitland’s Hinioryx of j^^ondon, p. 779. The hotel at the 
sonth^Westem comer of fllratford Place, in Oxford Street, is 
erected over these cisterns; and during a flood which ha|>j«‘ned a 
few years since, some of the arche.s were broken, and tlie lower 
part of the house was inundated. 
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writing commonly prevalent at the time. The work 
iroin which the extract is^taJcen, cotiiidisU of a cieries of 
discourses on a variety of subjects, treated in a similar 
manner;— 

“ As nature, by veins, and arteries, some great and 
some small, placed up and down all parts of the body, 
ininistereth blood and nourishment to every part thereof, 
so was that wholesome water which was necessary for the 
goo<l of lA>ndou as blood is fur the good and health of 
the Ixjdy, conveyed by,pipes wooden car metalline, as 
bv veins, to every part of ^is famous City. If water 
were, as we may call it, the blood ol‘ X^ondon, then were 
its several conduits as it were the liver and spleen of 
that City; (which are reckoned the fountains of blood in 
human bodies,) for that the f^e&t trunks and veins 
torn eying blood about the body, are seated therein 
as great ror>ts fixed in the earth, shooting out their 
branches in divers and sundry ways: but alas! how were 
their livers inflamed,, and liow unfit have they since been 
to do their wonted office! They were lovely streams 
indeed which did refresh that noble City, one of which 
was always at work, pouring out itself when the rest lay 
still. Methinks these several conduits of Ijondoii stood 
like so many little, but strong forts, to ermfront &id give 
cheek to tlie great enemy fire, as occaision should bo. 
'rbere, methinks the wat»?r was intrenched and in-gani- 
soniHl. The sevenil pipes and vehicles of water that were 
within these conduit.s, all of them charged with water, 
till hy the turning of the cock tliey were discharged 
again, were as so many soldiers within these forts, with 
their musqiietry charged, ready to keep and defend the.st; 
places. And loi>k how enemfes are wont to deul with 
these castles, which they take to be impregnable, and 
(Icspair of ever getting ky them ; that is, by attempting 
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to Btorm them by a close siegeso went the fire to work 
with these little castles of sto^, which were not easy fcr 
it to burn down (witness their standing to this day;) 
spoiled them, or almost spoiled thcon, it hath for the pre¬ 
sent, by cutting off those supplies of water, which had 
vent to flow lo them, melfing those leaden channels in 
which it had been ccmveyed; and thereby, as it were, 
starving those gamsons, which it could imt take by storm. 
As if the fire had been angry widi the poor old tankard- 
bearers, both men and wom^, /or propagating that ele- 
mcnt which was contrary to/t, and carrying it ii)xm their 
shoulders, as it were in state and triumph ; it hath even 
destroyed their trade, and threatens to make them |HM*iNh 
by fire who had wont to live by water.* 

Great as was the soUdtude and intoest formerlv cxeiud 
by the various conduits, at present scarcely any traces n>- 
main to indicate the precise places where they once sttHsi, 
or the sources whence the water was derived, tliat flowe<l 
into them. That at Paddington, however, which wits thi' 
first constructed, still exists, though probably not in its 
original form; but at a recent pericxl it afforded a plenti¬ 
ful supply to some houses in Gxford-street. The conduit- 
head, or spring, is situate in a garden about half a mile 
to thcAvest of the £dgcwfure>road, and the same distance 
tntm Bayswatcr, within two or three hundred yards of 
'J7ie Grand JuncHon Water Cortipany's reservoirs. It is 
covered by a circular building in gorxl condition; and the 
fact related above proves that some of the pi])es continue 
ui a sound state, though ages have elapsed since they were 
first laid down. Frcmi the same source, about a century 
ago, the palace at Kensinj^n received a part of its sup¬ 
ply, which was effcctwl by the aid of a water-wheel, placet! 


* KoUe’s Accounl of tht fiui of London^ in KHMi. 
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.»l Biiyswater-bridge, but on the estafdiishiiient of ilu* 
('liclsea Water-works it became useless, and was therefore 
removed. * 

The concitiits at one period being mj important to the 
inhabitants, the chief care and protection of them was 
contided to the principal magistrates of the City; and all 
the early writers who have noticed them, concur in repre¬ 
senting the great attention bestowed upon their condition 
unti preservation. Mm'cover it is recorded that endea¬ 
vours were sometimes made to render them subservient to 
(lie pur{K>ses of moral instruction, even to royal {)crson- 
rtgi*s. When James I. passed through the CMty on his 
accession to the English crown, “ the unlettered bards 
(lisplayeti their {x>wers in “ uncouth rhymes;" and though 
oot exhibiting a “ muse of fire,” or “ tlie higliest heavtMi 
of invention,^ like the contempf)raneous but matchless 
strains of the immortal Siiaks|x*arc,'’ or the “ learned 
.loiiMMi,'' yet some S|}ecimcns of the doggerel effusions of 
tin* ruilely ambitious “ .sons of song,” may perhaps form 
lu'itiier an iinapprcipriate nor unamusing conclusirm of 
chapter. 

• 

Mon \L Sentences on the City Conpiut.s. 

■■ III it ^c^lrc«• aiul curious black letter duodecimo, luiiited in 
lii 07 , and intituled, S/ra/t^'r Htstorim, or Snv>j>i and A/««i7a of' 
A//I if A, /VoircA'. LordrSf Ladyes, Kmghtu and Cientlemrn, 

\f‘iy jileasanl either to be rgad or songe, and a most excellent 
warning for all Kstats, are the following transcripts of Morn! 

which were set ujion conduits in London against flu* 
day King James came through the Citic at liis first coming to the 
(’roune. ” 

t^pon the Condmt in Gradeom (Graceohurch) Street, urre fht’M' 

I 'erses— 

“ Let money be a sfiawe to thee, 

Y'et keepe his service if you e.iii 
l*\n if lliv purse no iu<iiiey h.i\( . 

'fh\ pcPi'on is but half a man. ” 
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/ft VotHewaU (ComhiU). 

To be wise and wealthy too 
Is sought of all» but Cound by few.” 

All on titiis world*s Exchange do meete, 

Bot when death's buTse-hc^ rings, away ye fleete." 


** Wlien a Kinge's head but akes, 
Subjects should moume 
For under their crownes 

A thousand cares are wome.” 

Bread earned with honest Lhouring hands. 
Tastes better than the fruiu* of ill-got lands.” 


“ He that wants bread and yet lyes stiU 
It’s siime his hungry eheekes to fill.” 

** As man was first framed, and made out of clav. 
8o must he at length depart hence away.” 


" A man witliout mercy of mercy shall missci 
And he shall have mercy that merciful i^.” 


/n Oheapnid*. 

" Life is a dross, a sparkle, a si)an, 

A bubble; > ct how proude is man! ” 


** Life is a debt, which at that day, 
Tlie poorest hath enough to jmy.” 


“ The world's a stage, whereon to-da}*, 
Kings and nieane men parts do play. 
To-morrow others take their roomes. 
While they do fill up graves and toomes.” 

“ Learning lives and Vertne shines. 

When FoUte begs, and Ignorance pines,” 


” To live well js 'lappinesse 
To die well is blessednesse.” * 


BrayleyV /*%winfTf feres, ' c*l, i. [‘. *23fi. 
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CHAPTER II. 

Varioiw projects to remedy the defective supply of Water to Lon¬ 
don. Russers scheme for conveying it from Uxbridge. Morice’s 
first Water-wheel at London-bridge. Genelielli's proposal to 
Lord Burleigh. Bevis BuhnaPs Horse Engine at Broken 
Wharf. New River. Plans of Porde and Sir Walter Roberts. 
London Bridge Water-works’ Company, Southwark Wat(‘r- 
works. York Buildings^ Works. Mary-la-boime Springs. 
Marchant’s Water-works, Company of St. Alban’s Waters. 
Increase in the number of Wheels at London-bridge: different 
improvements in the Works: their capacity and extent of Sup¬ 
ply ‘ final demolition for building the new bridge. Transfer of 
supplying the City to the New River. 

Thk circuiiistancea related in the preceding chapter show, 
that the supply of water to the metropolis for domestic 
pur})oses, was constantly the occasion of much solicitude, 
during a long series erf years. It must likewise be evi¬ 
dent, that the various contrivances to render it adequate 
to the wants of its great population, too often proved 
iiicompi'tent to realize this paramount object. The defi¬ 
ciency, however, generally prompted ingenious and enter¬ 
prising men, Ui devise and pniposc schemes for in<:^easing 
the quiuitity ; and the diversity of their efforts will appear 
from a detail of several projects, which are mentioned by 
Stow, by his editor in 1633, and by Strype. The 
remark may likewise not he irrelevant, that the practice 
pursued in many other cities, of obtaining a partial .sup¬ 
ply from wells, by the bvicket and windlass, was attended 
with considerable difficulty, on account of the great depth 
to the source of the water. *Be.sides, thouglt tlw' coim- 
inon li/linff puntp had lieen invented earlv ifi the fifteentli 
centiirv (in vet^in ^dizahcih's reign, its use was 
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very limited; and same of them exhibited the whimsical 
taste of the persons who fabri^ted such structures. 

One of the plans, noticed by Stow, is the following; and 
it is to be regretted, that his statement does not comprise 
semie particulars respecting the mode by which the objec'it 
was intended to be accomplished. But before the New 
Biver was thus brought to the supply of the (’itie, the 
projecting for the conveniency of water from the north 
side of the Citic was not out of the heads of the Citizens; 
for about the yeare 1580 odd (as I conceive it), there was 
one Russel, who pro}X>uiided to bring it from Isleworth, 
viz. the river of Uxbridge to the said north of London : 
and that by a geometrical instnimcnt, he propounded the 
invention in writing to the Lord Burghlcigh.”* 

The next attempt was of a different description, and by 
licing realized, laid the foundation for the London-bridge 
water-works. ** Of later times ThamcV water was con¬ 
vey ed into mens' houses by pipes of lead fnnn a most arii- 
ficial forder standing neere to London-bridge, arid made 
by Peter Morice, a Dutchman, in the yoere 1582 for the 
scrvicc of the Citic, an^ the eastern jmrt thereof.’' i" t)n 
the conditkm of his paying annually ten shillings into tlu* 
ehainlK*r of London, it ap}x^ars that the I.ord Mayor and 
CommCiiiahy of the City of London grantetl to this 
ingenious man a lease, dated May 80th, 1581, for a term 
of 500 yqars, by which he was authorizinl to ert'ct an 
^gine within the first arch of London-bridge, for the 
pur}io.se of su[>plying the City with water. As this 
machinery completely effected its object, two years after¬ 
wards another lease for a similar term was also grant<*d 
to him, fur the use of the second arcli; anil the effii-ts 
produced by this exjutriviuice are thiisde.serilKfl, in : 


• SUm\ ‘Sunt'l/, 
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“At present the supply of London with good water is 
like Ui l)e very much enlaiQged by the great improvement 
of the water-works of Peter Morice, before mentioned, 
who Wing a Dutchman, in the twenty-third of Queen 
ICii/abelh, first gave assurance of his skill in raising the 
Thames' water so high as should supply the upper parts 
of London. For the Maior and Aldermen came down to 
oliscrve the experiment; and they saw him thniw the 
water over St. Magnus's steeple; before which time no 
such thing was known .in England, os this raising of 
water." The same writer remarks, that “ It is done by 
a mill, and was tAe first wateri-work that was made use of 
to supply the Citie of London with Thames’ water :-^and 
this water-mill furnished the neighbour parts of the Citie, 
as far as Gracechurch-street." * The small dimensions 
of the arches, and great breadth of the starlings, so much 
confintHl the flow* of the river, as to occasion the fall to be 
several feet during the ebbing and flowing of the tides; 
hence, the veUx’ity prcnluced by this cause was sometimi^ 
very considerable. 

All the cxmtrivances of the Homans, as well as those 
herct<»fore adopted for supplying London, had evidently 
Ihvu formed u|x)n the simple and well-known principle, 
that water will flow by its natural gravity along any 
channel that has the slightest inclination downwards. 
Hut the purpose of Mori^e's machinery was to impel the 
water in an ascending direction, and thus supply places 
much higher than its usual level. His throwing water 
over St Magnus's steeple, must naturally have excited 
the wonder, as well as gratified the curiosity of the 
Citizens, for fircM'ngincs had not then been invented; and 
allliough no |)articular description was given of tlfc mean'^ 
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he employed to effect the object, it will Im* obvi(»us timl 
the use of the forcif^-pump apcomplishei! it. * 

Ftir a very minute account of the once greatly admired 
lA>ndon-bridge water-works, the public are indebted to 
Mr. Beighton, an engineer, wlio carefully descrilied them, 
and accompanied his detail with an engraving, w hich had 
prt^per references for its elucidation. It appeared in the 
Philosophical Transactnms ft»r the year 1781 ; but 
w'bether at that time all the works were precisely the 
same in form and action as those, first construeietj, or anv 
improvement had occasionally Iteen introduced, is not 
stated. The following summary contains the purjiort of 
Mr. Beighton''s description ; and it may lx? right to prc‘~ 
mise that the w'ater-whcels and machinery, Ixdng fixe<l in 
strong frames of <»ak, they gradually rose and fell with 
the tides. 

When Mr, Beighton wrote his description of the 
machinery at London-hridge, there wen* three wntcr- 
wheils, of the rc‘S]>eclivc <!iametersof nineteen and twenty 
ft^'t, having axles of thrw* feet diameter, and twentv-six 
ffoaulxmrds, fourteen f«(*t long hv eighti'en inches wid<*. 
The j)um}>s employed had cyrmder>, witli a length of four 
feet nine inches, and an mterior diameter of seven itirhes 
above, and nine inches Ixslow tltc valve, 'riie cylinders 
of the pumps were fixed tf> the top of an inclosetl stpian* 
iron cistern, which had appropriate apertun*s with valves, 
just l)elow the places where they were attached. oiu* 
end of this cistern was also affixed a pijx*, having a grating 
at the end, to prevent weeds or other things from entering 
it; and it extended into the bed of the river, for the pur- 
p>se of sujiplying water to the pumps,—thi*se Ixdiig 
worked* by cranks, whieli the r<*volving <»f the w’ater- 

• The forcing-pump wa.s ajtplied to construct fire-engines, in 
1663. 
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wheels kept in constant inuliun, whenever the tides were 
flowing either up or down ^he river. One wheel coniinu- 
nicatod motion to sixteen pumps, and their cranks were 
arranged for four of them to work alternately, so that each 
set might draw its supply of water from the cistern in suc¬ 
cession. Thus a comparatively small quantity of water only 
was conveyed into another inclosed square cistern, placed 
alK)ve the valves, and nearly parallel wnth the tops of the 
cylinders, and likewise* connected vvith the pumps by bent 
[lipes, having flancht*s; Uierefore, whenever the pistons of 
the jninips ascended, tile water was forced altnig tlie bent 
pipes into the upjKT cistern, fnan which a large pipe con¬ 
ducted it to supply the houst's. The latter pipe had an 
hori/ontal <lirtvtion for s(»me length, and then another was 
fixed to it, having a slight ascent, so as to form a verv small 
angle; and these were fitted with valves to prevent the 
return of tin* water. One turn of all the wheels occa- 
sioneil the whole of tile pump> to make 114 strokes, and 
when the tide flowed quickly, U productnl revolutions 
in one niniute, thus the UUal mnnber of strokes in that 
short tune amounted to ()84, wliick raised 19o4 hogsheads 
of water in one hour. ^tr. lieighton suggested some 
impi (»vemeiUs, ami staled that such w as the jxiwer of the 
macliinerv, that it would enable an ordinary man to raise 
fifty tons weight. 

l{t*sides the projects of liussel and Moricc,ias already 
noticed, another remarkable one appeared at that ejxK’h. 
“ An Italian, named Frederick Genelielli, also pro- 
poundc*d an invention to the Lord Burghleigh for w-ater- 
works for London, Anno, 1591, wdiich should benefit the 
City two ways. First to cleanse the filthy ditches round 
alxnit the City, such as Houndsilitch, Fleet-ditch, &c. 
and to bring in the room of this filth, plenty of whole¬ 
some clear w'ater, fortht* use of the inhabitants. Secondly, 
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to be an expedient fot tlie Hpceciier, and more cfTcctual 
quenching of houses on fitp, whereby twenty^ive or 
thirty (persons should do more than three hundred other- 
* wise. And this Italian prayed the Lord Burghlcigi) to 
make known to the Queen on his behalf.''* Though 
such obvious advantages were stated to be the result of 
this project if it should be reaiiKcd, yet no particular 
description of it remains to show by what means the 
various purposes would be efTected. 

In 1594, with the view of supplying the western part 
of the City, a large horscsengiue was erecteti within a 
short distance of Blackfriars-bridge, at Broken Wharf, 
by Bevis Buimor. This machine gave motion to four 
pumps, and the conduit pi|K‘s immediately (*onuect<.Kl with 
them were made of very thick lead, with a large diameter. 
The expense attendant upon the operations of this con- 
cem l>cing much greater in proportion to the supply than 
that of the other establishments, the proprietors were 
unable to furnish water at the same moderate rates, and 
therefore the want of encouragement occasioned the <lis- 
contmuance of the works. Their site is now possessed by 
the Neto River Company ; and whilst making the exca¬ 
vations, preparatory to the erection of their steam-engine, 
at a esrtain depth, the discovery was made of a large 
cistern, with its wooden trough communicating with the 
river. Various large and heavy leaden pq>es, formerly 
employed in the above works, have likewise lx;cn dimv 
vered; and their weight amounted to many tons. 

These statements afford cogent evidence, that, in the 
period referred to, when an im|xjrtant ohjc‘ct gave the sti¬ 
mulus, there was no deficiency of projectors tii pr<>jK>M‘ 
plans for benefiting the inhabitants of the metro}M>lis; 


• Stow’s •Surpetf, Bd. 1633. 
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tiiough inferior to the number distinguishing later times, 
with purposes and scheme^ almost infinitely various, as 
well as enormously expensive. Among those, however, 
which were successively devised during that era, one may * 
1 k‘ ccHitemplated with peculiar satisfaction, because its 
utility has since been extensively experienced. The 
author of the subsequent narrative seems to have written 
it under the influence of very strong and indignant feelings. 

“ Next to the cmiduit water, was that famous (and 
never-to-be-forgotten) New River, brought from Chad- 
well and Amwell by the onely care, cost, and bberal 
expenses of one worthy man,—-Master Hugh Middleton, 
Citizen and Groldsmith of London, deserveth to be recorded 
in everlasting remembrance. 

** I spare here to speak of the length of time such an 
intent was in talking of, like much good matter well- 
motioned, though little minded, long debated, but never 
concluded, till courage and resolution lovingly shook 
hands together, as it apiiears in the soule of this (no way 
to lx* daunted) well-minded gentleman. 

“ For if those Enemies of all good Endeavours, Dan- 
ger. Difficulty, Impossibility, Contempt, Scorne, Deri¬ 
sion, yea, and Desperate Despight, could have prevailetl, 
by their accursed and malevolent interposition,* either 
l)efi>re, at the beginning, in the very birth of the proceed¬ 
ing, or in the least stolnc advantage of the whole prosecu¬ 
tion, this Worke, of so great worth, had never been 
ac(x>mplished.'' * 

The severity which pervades the preceding remarks, 
would seem to indicate, and certainly leads to the infer¬ 
ence, that the scheme for constructing the New River 
aqueduct was strenuously and invidiously »yi})osed, when 
it wa.s first attempted to lx? carried into effect; but wlie- 


• Stow, Kd. ItKt'J. 



thw the hostility to its beiag realized procewled from < 
ign<>rance, a conflict of intercfts, or other causes, there are 
not any satisfactory nn^ns of ascertaining. However, one 
important consequence of its accomplishment is obvious; 
for it has occasioned the discontinuance of nearly tiie 
whole of the principal contrivances by which London 
was, in fonner periods, supplied with waU*r. 

In 1641 a Mr. Forde pro|x>8cd a plan Jbr brtn^nf^ 
a navigable river from Rickmansvoorth, in Harfordshire, 
to St Gyles in the Fields; ami although some of its pro> 
fessed purpt>ses were the conveyance of com, timber, and 
other commodities to the London market, yet its princi¬ 
pal and avowed 01)34*01 was to afford a larger and l)etter 
supply of water to the inhabitants of London. It is also 
remarkable that among the various n^sons assigned for 
this attempt, the most cogent was the muddiness of the 
Middleton waters. Thus it appears that at this early 
pentnl of the New River Conipany’h operation.^, thost* who 
ventured to l)ecome their competitors, adopted the prac¬ 
tice of defaming the quality of the water supplied, 
in order to excite notioc and t)litain sup|X)rt fur their own 
projects. 

The scheme of Mr. Ft)rde had likewise its opponents, 
and among them was a Sir Walter Rol>ert», who al)out 
the san»e time, brought forward another plan of his own. 
A prindpid feature of thi> pnyect consisted in the con¬ 
struction of a close conduit or aqueduct with brick or stone^ 
to convey w'ater from Hoddesdon in Hertfordshire to 
Islington, where it was to l>e received into a conserve^ 
or reservoir, in order to supply the inhabitants with pure 
soft water. However, no evidence remains of any attempt 
being made to realize cither c»f the above projects, 
although both were accmnpanied with a flatten!^ display 
of the pecuniary, as well ns other advantages, which 
would infallibly result from their accomplishment. The 
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c itizens of London being then nc'itlier so numerous nor so 
wealthy as in later times, and perhaps less inclined to 
engage in large spc^culations* the plans re<?eivcd but little 
countenance from the public; and were therefore proba¬ 
bly abandoned from the want of the large sum of money 
necessary for carrying thc*m into effect. 

In the year 1691, water-works were ex^nstructed for 
supplying a part of Wcjstminster; and the persons who 
engaged in this undertaking obtained an Act of Parlia¬ 
ment for incorporating them by the designation of “ The 
Governor and Company’ of Undertakers for raising 
Thames"' zcafer in York HuildinffS.'" The establishment 
was situate on the bank of the river, contiguous to the 
Strand, at the bottom of Villiers-street, under whicli their 
})rincipal cistern or reservoir extendcHl. These works con¬ 
veyed water as far as l*iccadilly, Whitehall, and Covent 
(larden, with the intervening streets; but tlic greatest 
mnnlK'r of lioiises that at any time received a supply from 
this I'oncern was about 2700. 

Tile original number of shares consisted of eighty- 
four, at 100/. each, making a capital of 8400/.; but tluN 
sum, proved inadeipiate to tlie attainment of their object, 
and after contending with difficulties till June, 1731, the 
t'om|wmy issued 212 Ixmds for various sums, amottntiiig 
altogether to 13|P53/. l.v. 3d. at thnr |K‘r cent., for the 
pur|X)st‘of ]>aying certain 4 ivditors. In 1716, the pro¬ 
prietors disc'ontinued to manage the water-works as a 
company, but let them on a lease for twenty-one years, 
at an annual ri'iit of 250/., and renewable at the expira¬ 
tion of that term. Substxpuaitly they were leased for 
a ter^ of nineiy-nine years, from Midsummor, 1767, 
for the same annual rent, hi* 1810, the luinilH'r of 
shares was increasetl to 750, ('f 100/. each ; iRit in 1812, 
even this last number was doubled by the jicr.sons, who had 
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become proprietor^. The latter conceiving that by a 
difTcrent nystem of managi'inent the concern might Ix' 
improvetl, tlie whole of the wcxHlen pipes were taken up 
juul iron ntoins substitutix) in their place. A large steam 
engine was also erectetl, and a more capacious conduit 
laid in the IkhI of the ri\er for obtaining a greater (|uaii*^ 
tity of water. Previous to this jx'riod dO,OUO/. had Ikh'u 
exjieiMied U|x>n the work.s, but the improvements (x-ca- 
sioned an annual hxss of loOO/. a year, for their rental 
had never much cxctxHled 40(K)/. From 1780 1801, 

the dividend on each share varied from 10/. to 7/. l(h'.; 
in 1801 it was 4/. only; but in tlu' interval Ix'tween that 


time and 1810, no more th.m two <hvi(!ends of 1/. eudi 
w'cre paid; and as no profit had accnied, the money 
for the purpost> was abstracted fri»m the capital. 

The affairs of the comijanv thu" gradual!} deteriorat¬ 
ing, they resolved to disj>o>e of their interest in the 
works, which were accordingly con\eyed hy a leiLse to 
the New River (\niipjmv for f2000 veai", tm ilu ir ]iaviug 
to trustees of certain lessee ]>r(>j)rietors i2o0/. 18.v. Vul. 
annually, by half year!v puymetits; and likewi,'>e th<' 
annual sum of 2000/. for •ninety-three years. 'I'lii.s in- 


tlenlure is dated the IGth of Sej»temlx*r, iHlS, and it 
stipijiated that the first payment should be made in 
March, 1819, and the last in June, 19M. 'I’he di.slriet 
formerly su]>plied by the York Huildings’ Works, is now 
divided among the New River, (Jielsea, aiul Grand 
Junction Water Companies. Resides, an act of parlia¬ 
ment was obtained in 1829, to antlu^rize the dissolution 
of the York Ibiildings' ('onipnny, and also to efleel tlie 
sale of every kind of projK*rty belonglflg to it, jp tiiat 
the produce might beOhially divided amongst tlie pro¬ 
prietors. • 

Referring to the original agreement with the cor|>ora- 
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tion tor cstahlisliing water-works at JiOndon Bridge, 
Strype observes, that—“ This lease and the business 
thereof, continued in the family of the Moriccs till Mi¬ 
chaelmas, 1701. When t|ie present owner, perceiving 
how the New River undermined him, and impaired his 
profits, he agreed to sell all his right and title to 
Richard Soams, citizen and* goldsmith, of Ijondon, for 
the sum of 38,000/. But Soams forc^seeing that he 
should have need of another arch for more water, Morice, 
the better to enable Soanjs to go through with this great 
bargain, petitioned the city for another arch to raise 
•more water. Hereupon there were several committees 
appointed to examine whether the granting the fourth 
(for the tliird belonged to a wharfinger) would not in¬ 
commode, and be a ,stoj)page to the river. But they 
brouglit ill their report, tliat it would be no damage to 
let the fourth go to this use. And it was granted to 
Aliwiee, and he added his whole interest in this jri'ant of 
the fourth arch to Soains’s barfrain. 

“ Thus having gotten through with Moriec, be took 
a lease of the city at aud 3y0/. fine, for so much 
lime as was unexjnred 0t tltt 500 years gi'anted to IMo- 
riee. Ami now Soams hath divided the projierty f>f the 
lease into 300 shares, aud made it ft ctnupany ; tliu price 
.of each share being set at 500/. Anil so the profits to 
bo divided. It liath a StikkI prospect of lyming l'» 
account, aud to gain upon the New River, having some 
advantage of that watiT.” In this statement, the origin 
of the I.ondon Bridge IValer H'orks' Conipamj is dove 
loped; but an<»tber ocMupanv attemptcnl to estabJi-Ii 
a similar kiml of water-works on llie Soutliwark side of 
the bridge, as appears in the fdlPowing detail:— • 

“ So on Southwark side, for tlie furnisliin^hat Ixi- 
rough with gtx>d water, sgme gentlemen took a lease of the 
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city waters arisinpr that way, at 550/. tine, and 2501. a year. 
But after all ilieir jaiins they^ could find no water suffi¬ 
cient fur their purjxwe that way; and so the Lord 
Ket'f)er discharged them up 9 n their inability. South¬ 
wark useth chiefly the water of the Thantes, that falls 
into a great pond in St. Mary Overies, that drives a 
mill called St. Saviour's Mill. The owner where«»f is 
one Mr. Gulston. The revenue thereof is supposed by 
some to be worth 1300/. a year."* 

Some other establishments likcwi.se existixl fonnerly 
fur the purpose of supplying the inhabitants of tlm ine- 
trdfblis. llie object of one of them was to supply the* 
city with spring water; and it appears that Stiains, who 
posseSled the London Bridge Works, was engagi'tl in it. 
“ ITicre is another water for the supply of the city, 
called Marilxjne Water, hiraufk* it comes from Mari- 
bone; and several other conduit waters there Ix', which 
the city let to certain pcTwms, at 700/. a year, and 
5650/. fine, and a year's rent aforeliand. Tliese le.s.si*e.s 
had made a very hard Ixirgaiii for themselves, ami my 
Lord Keeper dischai^ecl them of iti Now tiie city 
hath let all these conduit wateritto the aforesaid Somiis, 
at tlte former rent of 700/. a year, tax free. Anti so he 
hath within himself aild his partners, all tlie waters that 
supply the city, except the New Uiver. In this lease^ 
also the <yty hath reserved to* themselves the proportion 
of five ton an hour of the said conduit water, for the use 
of the prisons and counters, and other public places. 
Though it hath been thought by some, that all the waters 
of those conduits would hardly afford so much.‘"‘|* 

Maitland menti<}ns another establishment, called Mer¬ 
chant's Water Works, which had three engines, viz. 

• Stow’s Sun r»/, edited l>y Strype, 1 
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a windmill in Tottenham Court Field, and two other 
wrought by the common sewer, at Toms’ Coffee House, 
in St. Martin’s, and Hartshorn Lancs, in the Strand, 
whence issue three mains of six and seven inches bore, 
whereby those neighbourhoods are supplied from six 
fountains, or wells at Tyborne.”* 

In the year 1730, there appeared a project wh!^ is 
remarkable for its striking resemblance to some of those 
{)ro}K)unded at a later era. At that period a bill was 
actually produced into parliament, to form a company 
and construct works for supplying the Cities of London, 
Westminster, and the parts adjacent, with water from 
tlie river Colne^ Gade, Bulbome, Cheshain Water, and 
the Lea, under the designation of “ The Company of 
St. Alban's WatersJ' Although the scheme was sanc¬ 
tioned by the names of various titled personages, it 
seems to have failed like many of its precursors, and 
}K‘rhaps from similar causes. The presun>ption may not 
be improbable that its failure also discouraged other 
persons, entertaining congenial views, from making any 
attempts of the same kind for a long time aftcr- 
wanls. • 

At a subsequent jxjriod, with the view of erecting 
si>ine additional water-wheels to augment the efficiency 
of their suj)ply to the city, the proprietors of the Lon- 
tlon Bridge Works, Stained from the corporaUon, leases 
of the third and fifth arches. As the fifth arch wa<s 
situate on the Southwark side of the bridge, it occasioned 
the wheel erected contiguous to it to be denominated The 
Borough Wheel. The lease for the third arch, having 
a term of 3J^1 years, is dated September 29, 1701:— 
the other for the ,^h arch ffom the and .second 


• y/t.)/, Lojidon, p. (>2H. 



IIYJURAULIA. 


from the south ond of the bridge, has the term of B15 
years from its dale, September 29, 1767; hence, all the 
leases granted by the cor|X)ration fur Uiese works, will 
terminate nearly at the same time. 

The supply of water from the London Bridge Works 
extended over a large |x>rtion of the city of Southwark. 
It litm effecteti by the use of six large water-wheels; and 
the machinery connected with them riiisetl the water 
from the river, os well as forcwl it along tlie w<K)den 
pipes, laid along the streets for conveying it to the boost's. 
It may be deserving of remark, that all the wheels were 
originally constructed with wotxl, as well as repaired witli 
the same kind of materials till tlic year 1817, when jm 
iron wheel of gieat nmgnitude was .substituted for one 
of them, at the exj)ense of (iotX)/., and afterwards 
another which cost 5000/. 'riu'se prt>ve<l U) ])e so consi¬ 
derable an imj)rovenient in augmenting the jjower of 
the works, that during the }ear 1821, the a%enige qium- 
tity of wrater daily supplied, was ('stimated at nearly four 
millions of gallons, !)ul though this might be the ordi¬ 
nary amount, yet in seas(»ns wheti tlie tides were %ery 
low, the water-wheels jiroved iiieflieietit, and the great 
deficiency in the necessttry Mi})ply, ri'ijiiired tile use* of a 
steam-engine to pump water from a point near to the 
middle of the river. 

Admirable as might be thed^oruTon Bridge Works for 
the ingenuity displayed in their original contrivance 
and construction, nevcrthelt.ss, they eventually iHranie 
incompetent to effect some desirable jiurjioses required 
by the progressive introduction of various imjirovemeiits. 
The principal of tliew aro.se from building many houses 
in theweity very lofty, and furnishiag the rooms in dif¬ 
ferent storiek, even tt) tin* highest, with vva.shing^aml 
other convcnienc.e.s. As a plentiful supply of water was 
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, tssc'iitial for the use of each, to convey it to the height of 
some of them, rendered indisjjensable the aid either of 
very elevated reservoirs, or more powerful machinery 
than that ]X)ssessed by the London Bridge Works. But 
tlie low state of their funds prevented the proprietors 
from contem])lating the attainment of such costly ob¬ 
jects ; and if a deficiency of pecuniary means had not 
proved an insuperable impediment to their desire of 
making necessary improvements, there existed a very 
great difficulty, if not an al|jpst impossibility, of pro- 
cunng projK'r sites for the ootistruction of rescr\'oirs, or 
the erection of large steam-engines. Besides, even if 
they couhl have obtained the situations best adapted to 
that pur|)ose, from their being probably coveretl with 
buildings, tlie amount t)f the ))urchnse would conse- 
(juently be so enormous as to make the attempt on their 
p.'irl unavailing. 

Ollier causes akso had some iulluenee iu discouraging 
any disposition to iueur exjieusc iu making improvements, 
;m(l at the same time tended to depress llie ^alucof the 
(‘stablishmenl; hut the eireumstance that chiefly affected 
their jirospciity, was the New River Comjiauy having 
their iron [lipc^laid dow’u through nearly the wliole 
range of the eity, .md likewise being in possessiof^of all 
the means for abiuuluiilly convening w^atcr to any desired 
ele\ation. Tlm.s tlie pow'fr of immediately a^rding an 
ample supply wherever it might be required, invested 
them w ith jieculiar advantage's for obtaining a preference 
which greatly diniinished the number of tlie London 
Bridge (’omj)any\s tenants. Hence, these and various 
concurring eireum.stancos, powerfully operated against 
the success of the Loudon Brufge Works, so as cvcntii- 
all^o render them unprofitalile, that their dlseontinuance 
would jicrhaps have Ui'cn.the inevitable eonsequciiei 
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if erecting the present new bridge had not occaisioned 
their removal. 

Although the water-works at London Bridge have 
ceased to exist, yet, for a long jK'riod, a considerable 
portion of the inhabitants of the city, both ex|H.*rience<l 
and acknowledged thrir utility; but their iwality, us 
well as some other disadvantages, ecpially conspired to 
affect their ultimate welfare. The source and means of 
obtaining the water, as well as its immediate conveyance 
for use, commonly in i^urldd state, and often very 
muddy, hati a tendency to produce unfavourable im¬ 
pressions, exclusive of other cogent reastms of a tliftert*nt 
kind. Nearly the whole of their Inking wo<mI, they 
were incapable of sustaining the [>ressure lu'cessary for 
conveying water into the higher storie> of many hour's, 
even in situations where tlie water-wheels liad suflieient 
fK)Wer to force it to the retjnired altitude, l or such a 
pur|x>se iron pi|»es were iiulisjR'iiSiible; but the wnne 
want of {KRumiary means, which pre\ented the pro¬ 
prietors from constructing ele% ated reHervoirs,atul erecting 
large steam-engines, likewise disabled tliein from adopt¬ 
ing the extensive use of irdu pijKs. Deficiency of ca¬ 
pital, therefore, provetl an inHi 4 K‘rubl%o)>stucle to anv 
feasib^ efiiirts to place themselves in a projKT c<»n<lition 
for successfully Contemfliig with more |KJwerful com}>e- 
titors. l^MBules, at tlie jx;ri(xl Vhett the other water com¬ 
panies were establislied, and laying down iron pijK's, tlie 
erection of the New London Bridge was in coiiteinplatiuii. 
This circumstance probably bad (xinsideruble iiiHnence on 
the decisions, as well as concurred with the indigence of 
the company in suggesting the propriety atul advantage of 
refraining to engage in ^ny ex{>ensive attempts to ^ect 
improvemeiiis. Lventa have demonstrated tlie wisdom 
of this precaution, for the building of the new bridge 
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has occasioned the annihilation of the water-works, which 
had essentially served the purposes of a large and popu¬ 
lous city for centuries. The wheels and other j^a- 
chinery having been altogether removed, those houses 
which formerly receiv'etl their supply of water from this 
source, now derive it from the New River, and East 
London Works. 

When Mr. Soanis had completed his purchase of the 
London llridgc Works, with all their concomitant atl- 
vantages, it ha.s been alr^dy stated, that he divided the 
whole pn>|)C‘rty into 300 shares of 50/. each. Subse- 
(juently, however, another division of it was made into 
1500 .shares of 100/. each ; and these fluctuated .so much 
in their value, that their gradual deterioration occa¬ 
sioned them to be sold at 50/. each, only a few years pre- 
viou.s to the final termination of the concern. The fol- 
lo^^ ing statement will show the extent of their ojxn'atioiis 
a short time before the final dcstrnction of the works. 
According to the return mtide to the parliamentary com¬ 
mittee ill ISfil, the annual rental derived from them was 
lR,ii()6/.; the number of houses svjp[)lied, 10,417*.—and 
llu' ipiantity of water 20,322,705 hogsheads. 

I’revioiis to the demolition of the works, the persons 
then jK)ssessing the proj>erty, transferred all them leases 
derived from the city to the New River Company for 
the con.sideration of 375(5/. payable annuaJl^fc for 260 
years, at the rate of 2/. 10^. for each share. Be¬ 

sides the Act of Parliament obtained by the Corporation 
in 1822, for the purjwsc of removing tlic old bridge, and 
erecting a new one, contained a clause, which sanc¬ 
tioned the conveyance of a jx)rtioii of tlie tenants for¬ 
merly supplied from London feridge to the Eii*t Plondoii 
Com{)any, on the condition of the latter piyiug t‘> that 
of the New River, an aimuiiy of 160/. for the pcrioil of 
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!860 years. Thxit fiart of the Southwark, which had 
previously rcceivctl its supply from the Loniibii Bridge, 
wi^ also conveyed to the proprietor of the Borough 
Works for an annual consideration of 1000/. 

It may lie confidently stated, ftiat the supplying of 
water to the city, from the New River, has proved ail- 
vantageous to its rcsidenls, for the supply i.s not only 
more abundant than formerly, but also more regular at 
all seasons of the year, and in every situation, whatever 
may be its altitude. F.xclusivcof the rcatly mid eirectivc 
assistance afforded bv this cumjwny in cases of confiagra- 
tion, or other cmergt'ncies of a serious nature, their rates 
are very low, amounting iiuTely to alKiiit <ine farthing 
tbt' hogshead. Indeed, the conijilett'nc'ss of their opera- 
tion.s, enable them in a high degree t<i serve and benefit 
the community ; anti tlu ir exertions evidontiv facilitate<l 
the removal of the London Bridge IV^'orks, which, t(> a 
certain extent, had actually Ixcome a miisemee ujKm the 
river. Besidt*s, if even in a pt'eiiniary jioint of view, 
their own intert‘.sts may ha\e l»e«.'n promoltd bv the 
change, nevertheless,, tlie HTvici' thus rendend to tfib 
public is, |>erhap.s, very i[Tade(|Uatelv ct>mpens.'it(d by 
the emolument resulting from efforts e(pially ujx ful and 
ini^ior^ant. 
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CHAPTER III. 

Cirr?um,stances relating to the original constructioa of the New 
Kiver. Acts of Parliament for the purpose. Pusillanimity of 
the t.’oriwration of London. Enterprising sj>irit of Sir Hugh 
Myddelton : engages to construct it at liis own expense : his 
great diineulHes and refusal of the (’or])orafjon to render him 
any ^^istanee. Pecuniar)* means fur Completing the Works 
atfureRdby James 1. Rejoicings on the occasion of Waterfirst 
entering the Heservij^r at Clerkenwell. Mr. Robert Mylne’s 
mominumtal erections to the Menuny of Sir Hugh Myddelton 
<it Amwcll, with Inscription'^. Place of his Birth, and pecu¬ 
niary’ circumstances at the time of his Death. 

Notwi'^staxding the nuinljcr of conduits erected at 
iliftcrcnt times in various parts of London, as well as the 
other inodes adopttal for supplying water to its inhabi¬ 
tants, the (piantity proved inadt*cjuate to the demands of 
a eon.stantly increa.sin^ ])opulation. But among the 
ilnersity of schemes for tibviating jconiplaints and effect¬ 
ing this important ]nirposo,*during the reigns of Qutvn 
PLlizabeth and her successor James the P’irst, one is enti¬ 
tled to particular notice, inasmuch as it subsecjuciiUv It'd 
to the construction of the New River. 

In tlie latter jiart of tlie i*eign of Elizabeth, tlu? CorjK>- 
rntioii of London obtained an Act of Ptipriiainent to 
einjxiwer them to cut a river for coiiveviug water to tlii' 
city fnaii any part of Middlesex, or Hertfordshire; and 
ten years was the time sjiecilied for the execution of the 
|rian. Although legal authority teas thus actiiallv])rocu red. 



lizc the project. ('ircunnitanue.s, liouever, occ.i^ioiud (lie 
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same object to Ik? kept in view, and another attempt was 
made to attain it, in the third year of the reign of James 
the First, 1606. In this instance an Act was procured 
to enable the Corporation to bring a stream of pure water, 
from the springs of Chadwell and Amwell in Hertford¬ 
shire to the City of lA>ndon; but shme of the jirovisions 
of this Act biding found defective, they were rectified by 
another in 1607. Necessity and policy seemed to dictate 
the prompt execution of this desiralde scheme, neverthe¬ 
less it is remarkahle tluit, even ^on this occasion, t^* appa¬ 
rent difficulties attending it, again deterred the mtizens 
from proceeding to realize their origkial intentions. How 
striking is the contrast l)etwt?en such vacillating and pusil¬ 
lanimous conduct, and the bold, enter{>rising propensities 
evinced by their success<irs, during the last fifU' yearN! 
U'he magnificent works either constructwl, * in the 
course of lieing executed for Wnefiting the j)ublic, 
demonstrate tliat neither difficulties, nor fHfiiniarv cost, 
can intcrjK)se obstacles t»J prevent the nccoinplishnienl of 
great and useful undertakings in the C'ity of London. 

Though timidity or.prudential considerations restrainctl 
theC'orp>ratiou froniengagiiig in the adtntrahie and lauda¬ 
ble enterjnnsc of forming the New River, and their con¬ 
duct /jonsefiucntly occasioned some delay in (commencing 
tl}e operations for the purpose, yet the arduous attempt 
was eventually made by that ingenious and magnanimous 
individual-^** Master Hugh Myddelton." Circumstances 
also lead to the presumption of his having Ixvn pnnei- 
pally instrumental, in prompting the C’itizen.s of London 
to apply for the two Acts of Pvliament mentioned above; 
but whether this was really the fact or not, he w'as ewk- * 
dcntlf a {KTson jxissessing great mental and Ixxlily 
activity, adapting him for aiming at and effecting ini|K)rt- 
aiit objects. Among other eircumstancch., it is related 
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.that he had acquired considerable riches by the produce 
of some copper or silver mines, in Wales; and probably 
tlie successful results of his previous speculations, em- 
IxddeiUHi him to propose to the Common Council, the 
hazardous adventure of constructing the New River solely 
at his own risk and edi|lensee ;—engaging also to begin his 
operations within two months from the time a transfer 
should be made to him, of the authority which was 
invested in the Corporation, by the two Acts of Parlia¬ 
ment. Happily for the public, but unfortunately for the 
pecuniary welfare and prosperity of this public-spirited 
man, his proposal was acceded to; and an Act of the 
Common Council, dated the 28th of March, 1609, 
authorized the conveyance to him of all the power neces¬ 
sary for his purpose. As a consequence to this prelimi¬ 
nary measure, the agreement was afterw^ards completed 
by an indenture bearing the date of the 21st April, 1609. 
Thus the legal engagement with him was finally arranged 
for efTecting this desirable and important work for the 
future benefit of the community ; and the utility of the 
umlertaking has probably far exccetled the utmost anti¬ 
cipations indulged by its original projectors. 

The necessary legal powers for realizing his purpose 
being secureil, Mr. Hugh Myddelton immediately,coui- 
m^iped his operations, and proceeded with a spirit com¬ 
mensurate to their impirtaace. His progress at first was 
unavoidably sl<jw, from a variety of causes concurring to 
retard his career, but the principal impediments arose 
from the harassing opposition of various persons, who 
were proprietors and occupiers of the lands, through 
which it was indispensable that the stream of water should 
be conductetl. llesidcs, at tiftt period the scienae and 
practice of civil engineering were comparatively little 
known in this country, ayd hence, probably his deficiency 
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of knowlotl^ mifylit <x%nsimi sonic JifTicuities in surmount-, 
ing obstacles, which, at the present time, would lie easily 
overcome. Suffice it to state that a complication of 
vexatious circumstances led to many interruptions and 
delays, which constrained Mr. Myddeltoii to pi^tition the 
Corporation for an exten.sion of tllk ])eriod, specified in 
the original agreement fur completing the undertaking. 
This mjuest was so reasonable, that lK>th justice and 
pdicy dictatixl a cordial acquicsc;eucc on the ]mrt of the 
Cor|xiration ; and they conset^uentlv, after duaNlelilx'ra- 
tkm, readily granttnl the additional linie required. 

Allhougli this concession reiiiovixl one difficulty, yet 
troubles of a diffidviit kind and more ‘'trious in their con- 
sc<]iienccs, atteiuUxl the exertions i>f this ineritoriiuj'. man, 
e\jK>sing his noble and intrepid spirit to a very seviTe 
trial. Haiiiit; anucablv ami torilv tenniiialul bis 

contentions \\ith all tlie landlndders, and the canal als4> 
lit'iug coinpletcxl st) far as t(» convey water to the ^ icmir\ 
of Enfield, bis funds Infaim* (juitc exhausted, by the 
ex|)cnse pniving much greater than he h;nl anticipated 
As he found hiins^'lf utu xpeetcillv imp>\i'rislH*d, mH issitv 
obligetl him to apply again 4o the Corporation, with the 
view of indueiiig them either to take an interest, ami en¬ 
gage » principals in the execution of the work, or U) affiird 
him that pecuniary assistance which would enable hi||| to 
coinpleti* an enterprise so laudablv Ix'giin. However, its 
having proved so very ex]H-nsive, and tin* nneertainty f»f 
its profitable results, were .such unfa\oiirable c ircum¬ 
stance's in the estimation of the citizens, ns preveiib'd their 
acceding to his propowils. This refii.s!d of ih«* (Corpora¬ 
tion, under such harassing and di.stresdng exigerieies, to 
lit‘lp ajid 8upj)ort him toMmtinm- his exertions, wa.'i ju'cu- 
liarly mortifying to his geiuTous and enterprising disjKi- 
sition. Hence, to obtain rejl< f,|ie was implied to make 
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an application to ^mes 1. and importune him to furnish 
the requisite means for pnxjeeding with an#completing 
the undertaking. Fortunately the attempt proved suc¬ 
cessful, and the King agreed to afford the necessary pecu¬ 
niary assistance, stipulating as a security, that a moiety 
of the whole concem^should be conveyed to him, and on 
this being done, he consented to pay fhe expense of all 
that }X)rtion wliich remaint*d to be executed. The neces¬ 
sary funds having l)een thus obtained, INIr. Myddelton 
pr(K*eedcxl with his operations without any farther inter¬ 
ruption, till the pnyect was ultimately cojnj)leted, accord¬ 
ing to his original agreement; and on the 29th day of 
Septeinher, 16*1,'!, the water entered the reservoir, now 
denominated the New River Head, in the parish of 
ClerkcnwL'll. 

The construction of this extensive and useful aqueduct 
being the first (»f it^ kind in England, it not only 
excitetl miieli curiosity, but was the theme of admiration 
and aj)plause at the period of its aeeomplis>hment. Indeed 
to sunnoimt llie dillieulties wlheli ]\Ir. Alvddelton had to 
eomhat, riujuiivd no ordinary share of talent, intrepidity, 
and perseverance; and the* subsccjiient short detail will 
evince, tliat the execution of such an cntei’prisc, in that 
age, was not only \t'ry arduous, hut actually f^cemed 
wonderful. 

“ The depth of the trentdies, iii some places, descended 
full thirty feet, if not more; wdiercas in otlicr places it 
retjuired a sprightful arte again to mount over a valley in 
^ a trough between a couple of hils; and the trough all the 
while borne up by wchkIch arches, sonic of them fixed in 
the ground very deeji, and rising in height abovi’ twenty 
feet."”* One of these trough!f,«c)r wootlcn aquetliwls was 

• 


• Ston’fj‘’'Vrr/'V, Ed. 1G.T?. 
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constructcKi near to Uusli Hill, in thiymrish of K(imon> 
ton. Its wa.s (5C0 feet, and wiiUli anti deplli live 

feet. It was tied together by im|x>sts, seven inches b\ 
three indues; and the upright.s were eight inches, by ft*ur 
inehe.s, with a height of .six feet, like buttres.se.s: these 
rested on eighty brick, piers two and a half feet high ; 
though not erecttld at ecpial distances. Between every two 
of the latter, an equal nninlM.r of iin|)osts and upright.s 
were fixed, resting in fills of similar dimensions, on the 
Iwseincnt limbers of the frame. Tlli^ trough was line<l 
with lead, and in 172o, with all its ap|K'iuhiges of wckkI, 
&c., was raisctl one ftnit higher than at its original e<m- 
struction. It pa.ssed over a stream w Inch had its source in 
Enfield Chaee, and flowed through on arch Ixdng fiflien 
fec*t high to its crown, and three feel widt-. Tlie arch 
sustaineii Uie trough, and the roatl along its sitle. 

Formerly a similar wotnlen atpieduet eonducled tin- 
New Ri ver over a valley, near the plaei* where it entof'. 
the |xirish of IslingUm. Tins Irougli was lined with 
lead, and had a length of •MiJi f«.*et, with a height of* 
teen feet. It was snpjKirled by very strong timber 
upright."^ which resie<l on brick pii ra, and it wds com¬ 
monly denominated the hoarded river. As theso struc¬ 
tures xere almost continually reijuiring rejiairs, iuul their 
defects CKTa-sioncxl a great loss of w ater, the c(jnipaiiv found 
it exjjcdient to remove'tliem, from the e\|HMiM' of repair¬ 
ing, as well a.s the waste of w atcT, being so vitv consider¬ 
able. The removal M that at Islington was efl'eeted dur¬ 
ing the years 177G, 1777, and 1778, hy raising a Ikd «.f 
clay and earth to the ])rojK'r height, so as to be level with 
the top of the trough, and thus form a lud and rliannel 
for th|* river in its iisivit track. Particular care was 
l>estowed upon the banks for the pur|> 0 'C‘ of jireventing 
the water oossing through, as well as to strengthen them 
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,hy sowing grass down tlieir sitles; and a thick bed of 
gravel was also laid on the lop of that on the west, to form 
a pleasant path. The wooden aqueduct near Bush Hill 
was likewise removed, and a channel made for the river, 
by similar means, during the years 1784 and 1785. Both 
these improvements were made under the sujjcrintendence 
of Robert Mylne, Ksep, then Engineer to the New River 
Ctmipany. 

The alxive contrivances, among others, indicate that a 
considerable share of ingeyiiity and mechanical skill were 
cant'd into exercise during the progress of this useful 
work. Its completion was celebrated with some very 
joyous prtKJcedings, and a contemporary who witnessetl 
them, and j)articipated in the pleasure, has given the 
following minute description of the ceremony on the 
occasion:— 

“ Being brought to the intended cistern, but not (as 
yet) the water admitted entrance thereinto ; on Michael¬ 
mas day, anno 1613, being the day when Sir Thomas 
Middelton, Knight (brother of the said Hugh Middel- 
ton) was elected Lord Maior of London for the year 
ensuing: in the afternoon oT the same day. Sir John 
Swinerton, Knight, and Lord Maior of London, accom¬ 
panied with the said Sir Thomas, Sir Henry Montague, 
Knight, the Recorder of London, and many of the worthy 
Aldermen, rode to see the cfstern, and first issuing of the 
river thereinto which was performed in this manner: 

“ A tnx>p of labourers, to the number of sixty, or 
more, well-apparelled and wearing green Monmouth 
caps, all alike, carried spades, shovels, pick-axes, and 
such like instruments of laborious employments, march¬ 
ing after drums twice or thrice about the cisterns* pre¬ 
sented themselves before the Mount, wdiere the Lord 
Maior, Aldermen, and a worthy Company l>edside, stood 
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to behold (item; aiul one man (in tiehalf of all the rest) 
d^tvered this 6{>ecclK 

“ ^liiC speech at the cistern acctmling as it was deli¬ 
vered to me 

Long have we laboured, long deiiKd and pray'd 
For this great work’s perfection; and by th’ aid 
Of Heaven, and good men's wishes 'tis at lengfli 
Happily conquered by cost, art, and strength, 

And after five years' dear exj>eii«e in days. 

Travail and pains, beside the infinite ways 
Of malice, envy, false suggestions, 

Able to daunt the spirit of mighty onen. 

In wealth andoourage, this work so rare. 

Only by one man's industry, cost and care, 

Is brought to blest effect, so much wiUistoo<l, 

Ills only aim the citie’s general gtKKl. 

And where (before) many just eomplaint>i 
Enviously seated, caused oft restraints, 

Slope and great crosses to our master's eharge, 

And the work’s hindrance : favour now at large 
Spreads itself open to him, and commends, 

To admiration both his pains and ends. 

The King’s most gracious love. Perfection draws 
Favour from princes, and (^fruui all) applause. 

The worthy magistrates, to who.se content, 

(Next to tlie stafe) all this great care was 
And for the puldic good (w'hieh grace requires', 

Your loves and furtherance chiefly he desires, 

.' To cherish these proceedings, which may give 
Courage to some that may hereafter live. 

To practice dwds of goodness and of fame, 
dud gladly light their actions by his name. 

Clerk of the work reach me tJic l>ook to show, 

How many arts from such a labom flow. 

AU ihiit he readefh from the Clerk'a Hook. 

First, here’s the overseer, the tried mim, i 
An ancient soldier, and an artisan, r 
The clerk, next him, mathematician, ^ 

The master of the Lihbcr-work takes place 
Next after these; the measurer in like case, 

Bridclayer and engineer, and after those, 

The bOTcr, and the pai^ier. • Then it show s 
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• The labourer next; keeper of Amwell-head, 

The walkers last: so all their names are read. 

Yet these but parcels of six-hundred more, 

That (at one time) have been employed before. 

Yet these in sight, and all the rest will say, 

That all the week they had their royal pay. 

At the opening of the Skate. 

Now for the fruits then:—^Plow forth, precious' 
spring, 

So long and dearly sought for, and now bring i ’ 

Comfort to all that love thee; loudly sing, 

And with thy crystal mifnnnrB strook together, 

Bid all thy true well-wisliers welcome hither." 

At which wenrds the floodgates flew open, the stream 
ran gallantly into the cistern, drums and trumpets sound¬ 
ing in triumphal manner; and a brave peal of cfaamfam 
gave a full issue to the intended entertainment.* 

The above detail shows that this useful wm^ was an 
object of extraordinary interest to the citizens of Londem 
in those days; and, as 

“ One self-approving hour whole years outweighs, 

Of stupid starers, and of loud huzzas ."f 

the rejoicings with which the final completion. of the 
aqueduct was celebrated, mu;lt have been unspeakably 
gratifying to Sir Hugh Myddelton, by demonstrating 
the high and appropriate estimation of his magnaninious 
views and incessant exertions fur the public advantage. 

Tlie accomplishment of thf& important and stupendous 
project has immortalized the name of Hugh Myddelton, 
by enrolling it among the great benefactors of mankind. 
In realizing a scheme so laudable, his perseverance, for¬ 
titude, and industry, afforded an instructive and encou- 
raging example to the community of which he was a 
member. Besides, the striking aitd extensive utility of 
his efforts, eminently entitle him to the grateful remem- 

Stow'.s Survey, 163^# 
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brance of the dtikens of London, for conferring upon 
them an inestimable bimefit, of which the advantages 
are not limited to an age, but will probably be pe¬ 
rennial. 

Am the good man, ever sympathizes with his unfortu¬ 
nate brethren. Sir Hugh 5fyddelton evinced the Ik'oc- 
volaace of his diRpositioii by providing for their relief, 
when the grave should have closed the career of his acti- 
>ity in life; for, by his will, he bequeathed a share in 
the New Biver to the Goldsmith's Company, directing 
that the profits should be divided amongst its indigent 
members, bat those of his own name, kindred, and 
country, to have a preference. This company also |x)s- 
sess his portrait, painted by Jansen, whicli forms one of 
the decorations of their hall. In the year 1800, Rok rt 
Mylne, Esq. the eminent architect of Blackfriar's Hridg(% 
and who was likewise engineer to the New River Com¬ 
pany, erected on an islet in the centre of thcliasin at Am- 
well, a pedesUd with an um on its summit, as a memorial 
of Sir Hugh Myddelton's meritorious htlx>urs. It is 
Constructed of Portiand stone, and the four sides have 
the fallowing inscriptions:— 


SOVTH, TO AVWEI.L SPRING, 

Sacreci to the Memory of 
Sir HUGH MYDDELTON, Baronet, 
Whose successful care 
Assisted by the patronage of lus King, 
conveyed this Stream to London ; 

An'iiumortal Work, 

* Since Men cannot more nearly 
imitate tlie Deity 
Than in l>estowing health. 
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WEST, TO CHADWELL. 

From the Spring of Chadwett, 
Two miles West; 

And from this Source of Anrw^; 
The Aqtiiedact meanders 
for the spaoe of XL Miles: 
conveying 

Health, pleasure, and convenience, 
to the Metropolis of 
6reat-Britain. 


EAST, TOWARDS LONDON. 

This humble Tribute 
to the 

Genius, talents, and elevation of mind. 
Which conceived and executed 
this important Aqueeduct, 
is dedicated by 
ROBERT MYLNE, 
Architect, Engineeis &c. 

A.D. M.lt CCC, 


NORTH, CROSS THE VALE OP THE LEA. 

M. S. 

HUGONIS. MYDELTON, Baronetti. 
Qui, aquas hasce feliciter, 
Adspirante favore Regio, 
in urbem, perducendas, curavit: 
Opus Immortale, 

Homines enim, Aft Deos,— 

Nulla re propius, accedunt, * 

Quam. salutem dandu, 

• • 
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Various tim imd shrubs are planted on the islet 
where the pedestal stands* and amongst them the weep^ 
ing willow with its ihnoping bmnches, appears conspi¬ 
cuous. TTie cedar, tlie cypmti the yew, and other ever¬ 
greens, surround and cover a iunmlut ,* and besides the 
above inscriptioas there are the following verses, written 
by the late Archdeacon Nares 

** AmwdQ! perpetual be thy streami 
Nor e*r thy springs be lcss» 

Which dioosan^ diinlt who never dream 
Whence ilows the bd^ they bless. 

“ Too often thus imgratefhl man, 

Blind sod unconseiuus lives. 

Enjoys kind Heaven*s indulgent plan, 

Nor thinks of Hjji who gives.*’ 

The perusal of Sir Hugh Myddeltcm's wiU, has a ten- 
dency to prove the incorrectness of some of tlie state- 
menta, eammaaty made by his biographers, corioeming 
his indigence^ after completing the New River, as well 
as the place oi his Hrth. The latter is ascertained by 
his bequest of ** ilOf. to the poor of Jlenlan, in the county 
of Denbigb, inhere he was, bora.'^ I1iat he materially 
diminished the amount of his wealth by attempting to 
oon^uct the New River at his own expense must be 
acknowledged; neverthriess, at the time of his decease, 
he possessed about twenty shares in the concern, 
beside ^er property of various kinds; for, to his wife 
he bequeathed thirteen ihares*«^is house^^ Bush Hill, 
Edmonton, with all the furniture, plate, jewels, &c. and 
ta descend to bis younger son, Simon, after her death. 
He had four sons and three daughters:—and to two of 
the latter he bequeathed^ each a share, accompanied by 
legacies of 5004«^to three his schis also each a share, 
attaching to one a legacy of 40Q/.—to another a legacy of 
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. only 100/., ** luiving given him his share during his Ufe.'” 
—To one daughter, ** who had her full portion on her 
marriage,^ he gave only 10/. to buy rings Ibr ha* and her 
husband; but to a younger he Icit 1000/., widi an addi¬ 
tional 900/. on the perfommitce of certain conditions, by 
her husband's relation, because he was not of age^ 
Nearly twenty legacies were left to others, varying in 
their sutns frcan 50/. to 51., but the greater number 
consisted of SO/, and ftOl., besides 5/. each to evcsy 
one of his servants, excepting two, who had only 40r. 
To these bequests may be added, the ** mie idiare in the 
New RivCT to the Goldsmiths' Company, in trust, the 
profits to be distributed every half year, aftcA* the death 
of his wife, in weekly portions of twelve pence each to the 
poor of the said company, by the discretion of the war¬ 
dens for the time being, and especial lo the poor of his 
/>wu name, kindred, and country." He likewise pos¬ 
sessed ** shares in the Mines Royal in Wales," whi<^ he 
directed “ to be sold to pay his debtsand, “ if they 
did not prove sufficient, then some of the shares or p«ts 
of shares in the New River to be sold to make good die 
deficiency." The date of hi» will is Novembm* SI, 1631; 
but he did not die till 1636, and at that time the income 
of the New River property was greatly improving^ for, 
although in 1633, the dividend on each share amounted 
merely to 3/. 4«. ftd,, y^, in 1640, it ha d^ rise n to 
33/. Sd.^ and in 1680, had increased to 14^* Ir. Sd. 
Hence, tbessiiJftcts may peidutps |uiU;tfy a oondindon that 
Sir Hugh Myddelton did not die in very indigent cir¬ 
cumstances, whatever misfortunes or piivaticms happenetl 
to his family ut a subset] ueni period. 
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CHAPTER IV. 

AdvaoUgeft of the New River to Ltmdon. Original coat of its 
construction. Charier granted to the Company, and powers 
conferred by it. Commissioners for annually inspecting the 
condition of the New River. Its length, widths depth, and fall, 
Nnniher of bridges ert^cted over it. Sources of water for its 
pnrposcs. Balance engine at thv river Lea. Height of reser¬ 
voirs. Machinery. Boidton 'and Watts' Steam Engine : its 
Register. Miles of wooden pipta: their disadvantages. Use of 
iron pipes adojUed: their great strength and efficiency. Extent 
of district, number of houses, and quantity of water supplied. 
Steam Engine at Brcdien Wharf. Situation and dimensions of 
different reservoirs. Mode of clearing the water before it flows 
to the cisterns of the inhabitants. Gratuitous offer to supply it 
for the purposes of free Imths. Amount of capital expended in 
forming and improving tlic works. Settling reservoirs at Stoke 
Newington. 

Thk various fM;ts that have been narrated dearly show 
that, {uior to the constructiuii of Uie New River, the 
iiihabitantH of Xxnidon expenteiiced serious inconveniences 
from the defective supply of ])ure spring water, exclusive 
of tbectrouble generally attendant upon the mode of pro¬ 
curing it. Besides, sometimes the deiieicucy excited se¬ 
rious unc^iness and alarm, fnrnn the quantity being quite 
insuiiici^t for their usual and indispensable wants, whicli 
was conunotdy the case during very dry seasons, and long 
and severe frosts. W'lien occasions of this kind occurred, 
the humbler classes became peculiarly exposed to priva¬ 
tions and suffering, from their inability to obtain a suffi¬ 
ciency/or culinary purpeses and domestic beverage; but 
the forming of that extensive aqueduct rendered a plen¬ 
tiful supply attainable during all seasons, and effectually 
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obviated t)ic difiicuity and distress resulting from those 
exigencies. Moreover, the contrivances and arrange- 
nients adopted for conveying any quantity, directly into 
itic respective habitations, was also an essential improve¬ 
ment, inasniucii as it diminished the laborious drudgeiy 
of servants, who often found the fetching of a pitcher 
of water from the conduits an unpleasant occupatimi, from 
the great number of people assembled there, waiting for 
their turn to jwocure it.* Similar disadvantages are still 
evident in those large towns which do not possess water¬ 
works for sup]dying4hc inhabitants; and such places 
exhibit a striking contrast to the commodious, ready, and 
abundant means for supplying London and its suburbs. 

Ibough the operations for constructing the New Biver 
were limited to the term of five years, it was completed 
within that period, notwithstanding the various obstacles 
and difficulties encountered in the progress of its execu¬ 
tion. From the destruction of the documents by fire, the 
original cost of the undertaking canitot now be exactly 
ascertained; but various estimates which have since been 
made, evince that it must have amounted to between one 
and two hundred thousand pounds. Though so large a 
Mim of money was expended upon it, and its obvious 
utility to the public, yet a long time elapsed befi^re it 
yielded profit, in a remote degree, proportionate to the 
iinpoitance of the ul^ect obtained by its expenditure. 


* The evils attendant upon thebe assemblages and mixture of 
servants, are experienced at Paris and other great cities; for at 
such indiscriminate meetings of different persons, robberies are 
often concerted, intrigues carried on, and the tittle-tattle of gossips 
not unfrequcntly becomes circulated^ so as to produce discord and 
vexations in families. Probably these formerly existed to*a con¬ 
siderable extent in London. • 
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Puling the first nineteen years after it was fimsiied, ttie 
pecuniaiy results afforded merely sufiident for a trivial 
annual dividend of about IBs. upon each share; but no 
dividend whatever was made till the year 1633, when the 
oonoem seems to have beeame rather more productive, 
and consequently tlie above average dividends for the 
whtde period, indudmg 3/. 4s. 3d. for that year, amounted 
to 154 9s. Sd«, which was then paid to each shareholder. 

The New River Company was mcorporated by a charter 
in the reign of James I., bearing the date of June Slst. 
1919; and by its providons, the^proprietors consist of 
two distinct classes, which derive their distinctions from 
the original divisiiin of the property, when the whole was 
sqjarated into two moieties, each being composed of 
tbii1^<Rix shares: one of the moieties b^g designated 
tlic King's, and the other the Adveniuren'. The whole 
proper^ is freeludd, and the shares being made diviKiblc, 
some of them are at present subdivided into several dif¬ 
ferent pmts. The mani^ement of all its affairs is exciu- 
nvdy vested in the holders of twenty-nine Adventurers' 
•bares, who elect a governor, deputy governor, treasurer, 
and derk, the charter cemstituting them the chief officers 
of the corpofation. 

** Pti account of tlie unpromising aspect of the com* 
pany’s affairs, Charles I. ro-grented to Sir Hugh Myddel- 
ton,J^8 heirs and assigns, the moiety of the undertaking, 
on condition that they should pay the receiver-general, or 
into the receipt of Exchequer, 500/. annually, which is 
•till paid, almost entirely out of the King's shares; but 
thoae shares have no concern in the direction-^Mydddton 
havit^ precluded King James from the management, 
tfiough allowing a pera^ to lx: present at the eomjxtnyV 
meetings, td prevent injustice to his royal pi-indpal. 'J'hi> 
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. preclusion, and the King's shares being incumbered wiUi 
the greatest part of the 500/. annuity, makes them oi less 
value than Adventurers' shares. 

“ Many of the Adventurers’ shares being, by aUeaa- 
lion, divided into fractional parts, the Lord Chancellor 
Cowper, in 1711, decreed, that the possefflors of two or 
more fractional parts of a share, may jointly depute a 
person to represent them in the government of the com¬ 
pany; whereupon every person so deputed beccHnes 
capable of being elected qpe of the twenty-nine represen¬ 
tatives of the whole, who are entrusted widi the direction 
of the company’s affaurs.” 

“By the charter, dated June SI, 1619, Sir Hugh 
Myddelton was appointed the first govemcH*, Hobert 
Bateman, deputy governor, JRowland Backhouse, trea¬ 
surer, William Lewin, derk, for life.” * 

Besides containing various other important provisions, 
the charter has one which invests the Lcard ChanceUm- 
witli the power of appointing sixteen commissioners to 
ad just any differences that may occur, respecting the pro¬ 
perty rcc|uircd for the New Rivei^ as well as to make 
indemnity for any damages that may occasimially be sus- 
taine<l. It also directs that four of thase persons dioll be 
chosen from the City of London, and the remoining^^elve 
to consist of four from each of the respective counties of 
Middlesex, Essex, and HeAfcHxi; inasmuch as are 
the counties through which the New River has its course. 
Another dausc enjoins that whatever lands may be re¬ 
quired for the purposes of tlie aqueduct, shall not be 
entered upon till the price shall be finally settled, either by 
the commissioners or proper orbitr^om; and even, when 
the value has been so decided, {lf*payment be not made in 
accordance with the agreement, the proprietors of the 
• 'Sehon*»Hitd 6/islingfott. 
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lands will be authorized to recover the amount in the 
courts at Westminster. The com|)any are rendered 
responsible for all injuries resulting from the breaking of 
the banks of the river, or other accidents attendant upon 
their operations. 

Commissioners are S})ecially appointed to superintend 
the execution of the different Acts of Parliament relating 
to the New Hiver,.and its preservation in a projjer condi- 
ticMi. The persons nominated for this purpose, consist of 
the Lord Mayor, Aldermen, apd Rworder of the City of 
London; the Members of Parliament for London, and 
the fxiunties of Middlesex, Essex, and Hertford. On the 
exxasion of making this annual ins{KH:tion, ten persons, at 
l^t, are required to fonn a quorumi and the time fixed 
for them to assemble and discharge this duty, is the 6th 
day of August in every year, either at London, or in one 
of the counties sjx>cified, when tlu*y are to prtxieed to the 
due [)erfoniiaiice of tlieir functions. The same Ci>mnns- 
sioners have also the jxiwer to scrutinize the obligations 
of the company, with resjKxrt to any loans which they may 
have obtained, so that^hey may be rej>aid with punctuality: 
and they have authority ensure that tiie works for 
taking the water from the different st)urces, are carefully 
preserved at the precise dimensions, as well as in the forms 
prescrilied by the several Acts of Parliament. From this 
«tat^»^ it will be obvious, that no ordinary precautions 
have been adopted, in order to set ure and satisfy the 
public concerning all the chief objects of this very im¬ 
portant establishment. 

For the purpose of avoiding hills and valleys, the New 
River has a meandering course, and hence, the various 
windihgs render its lehgth considerable, although the 
springs at its original source, if measured in a direct line 
from London, are distant only about twenty miles. How- 
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^ ever, from an exact measurement made in 1723, by Mr. 
Henry Mill, the engineer* and surveyor of the New River 
Company, its extent was ascertained to be thirty-eight 
miles, three quarters, and sixteen poles. The number of 
bridges erected over it amount to more than 160; many 
of them l)cing constructed witli bricks, but others are 
formed either of iron or wood. At diiFerent places, be¬ 
neath its channel, are alst) nearly sixty culverts, for the 
currents of different brooks, rivulets, and the passage of 
land waters after rains, ''j.'he fall of the New River ave¬ 
rage's about three inches in a mile; and Iwth its width 
and depth vary, the former averaging generally eighteen 
feet, the latter seldom exceeding five. By the original 
Act for its formation, persons were compelled to sell a 
quantity of land adequate to the making of it ten feet 
wide; but in most cases the agreement was made with 

• Mr Henry Mill, when a very young man, at the early part of 
the last eentury, became principal engineer to the New River 
Company, and continued in their m rvice till his death. Endued 
uith a strong mind, which had the ndvanUige of being disciplined 
by a liberal education, and uniting a taste for the science of 
hydi aulies with great meehanicaljingenuity, he therefore i>ossessed, 
in a high degree, the essential qualifications for properly dis¬ 
charging the duties of his profession. During the long period of 
iiis huiHTintending the operations for supplying I^ondhp with 
water, his superior knowledge and skill enabled liim to devise and 
introduce various improvements, alike conducive to the public 
convenience and the interests of the company. Assiduously 
anxious for the due pi rformanee of whatever functions attached to 
his occupations, the consistent and conscientious tenour of his 
conduct, invariably secured him the approbation and esteem of his 
employers and associates. His disposition was amiable and 
cheerful; his manners mild and courteous; and his vigorous 
faculties retained their activity, till old age terminated his exist¬ 
ence at nearly ninety. He died oftfho 2<)th of December, 1770; 
when he w^as succeeded in his office by Rolicrt MjWne, Esq., who, 
some time previous, had been his eo-ndjutor.—Vide, (ient^ 

1770. 
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the owm''rB for a greater portion^ so as to oUviatt* any 
contingent ineoiiveniefiocs; and wherever its course passed 
thiougli land belca:^tiig to the Crown, it was granted 
without any limitation. 

The S|itiDg» which originally supplied this aqueduct 
with water, have their site at the villages of Chodwell and 
Amwell, in Hertfordshire; and when the plan for con¬ 
veying it to London was first contemplated, its projector 
probably supposed that they would afford, at all times, 
abtmdanoe for the various waQts and other purposes of 
the iahahitimts. 

Though no idea was then entertained of any deficiency 
of water being experienced in the New River, either from 
the drmights of summer, or any other causes, yet subse¬ 
quently, even at an early period, such cases actually 
occurred, and thereferre the circumstances suggested the 
neoesaity of deriving im adtlitional supply from another 
source. Thb exigency impelled the company to obtain 
a considerable quantity from the river Lea, inasmuch as 
it flows near to the New River, in a very copious stream. 
For some years this practice encounteretl no interruption, 
but eventually it Ijecame a ifltbject of complaint and liti¬ 
gation, which an Act of Parliament terminated about the 
year 1*iS8. The conditions imposed upon the company 
were the payment of a sum of money, to be employed in 
improving the navigation of the Lea; and also a regular 
continued annuity for the same purpose; so that, on the 
due fulfilment of these stipulations, they were allowed to 
take the quantity required for their object. However, it 
was stipulated tbat the stream for aflbiding the supply 
should be confined to certain dimensions, which were 
regulated a balance engine and gauge, constructed 
near to the town of Hertford. . 

Though wood was the material originally used in the 
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.construction of the balance engine, yet the Act of Parlia¬ 
ment allowed it to be afterwards continued either with 
wood, bricks, or stone, provided it always retained the 
same relative dimensions. The length of its channel was 
limited to fourteen feet, its width to six feet, and depth 
to two feet; and that no greater quantity of water might 
be taken than the Act authorized, the New Kiver com¬ 
pany were restrained from having any pen at the guage. 
For ensuring the strict observance of these stipulations, it 
was also enjoined tluit a djpm ^ould be constructed and 
maintained, so that the stream supplying the New River 
could not exceed the hisight specihed, as the utmost limit 
allowod for takii^ water. The guage at present in use 
is formed with marble; and in 1T70, the whole structure, 
with its appendages, was covered with a building, under 
the diret^im of Mr. Robert Myine, the ardhitect, then 
en^neer to the New River company, to whoan u confided 
the appointmoit of the person havii^ the care of it. 

The company are deemed proprietors of aU the water 
obtained from the difierent 8ource8,*aod the Acts of Par¬ 
liament inveirt them with authozity^to pn^bk all pcs^ons 
fitan throwing into their aqueduct, any kind of offensive 
matter, stones, earth, ordure, dead animals, or animal 
substances. The washing of wool, hemp, flax, flf any 
unwholesome or improper substances in it is also forbidden; 
nor can tlie water be either taken, or interrupted, witliout 
their consent; and for any damages done to their works, 
or dependencies, they can compel the individuals either 
to restore theni to their original condition, m* pay an equi¬ 
valent compensatkxi. 

When the several reservoirs at die New River Head, 
Clerkenwell, were completely fitted, being at an elevation 
(ff eighty-four feet and a half above the i^vel of high 
wider in the Thames, tbgir capacity was adequate to tlie 
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supply of the cisloim in the basemonUstorics of the 
houses, through the greater part of the coin}>iiny''s whole 
district, prior to the year 4610. About that }X!rio(i, 
however, some important doniestie conveniences were in¬ 
troduced, which, by requiring a oonsul^able supply to 
the highest stories, it occasioned the frequent employment 
of steam «igines, to force water to a height suOicient for 
such purposes. The additional expense of these opera¬ 
tions, led to a small increase of the charge fur supplying 
it to the tenants; but among the striking advantiiges 
derived from using the sU'ani engines, was that of their 
affcMpding the means to convey it sixty feet alK»vc the level 
of the highest reservoir, or about 144 feel above the level 
of the Thames. Besides, this great mechanical power 
not cmly ensured a plentiful and regular supply at any 
altitude; but, at the same time, a larger quantity was 
allowed, and therefore the tenants materially augmented 
the dimensions of Uieir cisterns, so that benefits were 
afforded fully equivalent to the greater cost. 

The circumstances which occasioned the use of the 
steam engine to impel^ the water to a great elevation, like¬ 
wise led to the general intrcxluction of iron pipes, and 
thus the supplying of the high and low services were 
rend^ted equally efficient. At present, all the upper 
stories ci a bouse are supplied, if required; but formerly 
it was the practice to sufiply water only to cisterns in the 
baaement-story, and hence, arose the distinction l>etween 
high and /oia service. Previous to the adoption of this 
plan, in 1810, the complaints of a deficiency were nu¬ 
merous and h^uent, particularly from houses situate on 
high ground; hut subsequent to that period, such in- 
stances have seldom ocjuired. Indeed, at the present 
time, the Nfew River cmnpany generally convey the most 
ample quantity to any ixwnt o\yr the whole of their cHs- 
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. trict, but especially in the direcliuji extending to St. Mar¬ 
tin’s workhouse^ near Chafing Cross, a distance of two 
miles and a quarter from the works, and easterly to the 
C'uslom House, near the Tower. 

When this (establishinent allbrded the chief supply to 
the western part of the metropolis, considerable power of 
machinery for effecting stnne purposes iK^came essential. 
At hrst tlie use of a windmill was adopted, but from the 
uncertainty and irregularity of its impelling cause, it was 
afterwards converted into a^horse engine; and this proving 
inadequate, it was found desirable to employ the more 
uniform and effective force of a steam engine. Hence, in 
1787, the company entered into an agreement with Messrs. 
Boulton and Watt, for the erection of one of their patent 
steam engines, of considerable magnitude. It had a 
cylinder fifty-four inches in diameter, with two pumps, 
one being twenty-nine inches, and the other twenty inches 
in diameter. The pressure for its working was about 
eight pounds on the square inch; and its action was 
adapted to impel the water sixty feet above the level of 
their highest reservoir, so that it enjibled them to supply 
water to any required altitutle* through all the range of 
their district. Moreover, in order to render the operations 
more completely effective, another steam engine, of *aixty 
houses' power, was subsequently erected. As both engines 
have chiefly to effect the high service, and either being 
adequate to the object, in general only one is employed ; 
but the other is always kept in a state of readiness, to 
prevent the public from sustaining inconvenience by an 
interruption of the supply, in case of any accident occur¬ 
ring to the machinery. 

Wherever Messrs. Boulton anA*Watt formerly erected 
a patent steam engine, one condition of the contract uni¬ 
formly consisted in their deriviug a pecuniary advantage, 
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from Uie saving effected by tli^r improvements, in the 
expense of coal employed tor generating the steam. 
Hence, to a certain part of every engine, they attached a 
machine, which registered the number of strokes made 
by the engine durii^ the time it worked; and the result 
being carefully oitared in a book, enabled them to ascer¬ 
tain, at any tim% the quantity of water which the engine 
had pumped. The register kept of its cqieraiions through 
the years 1787 and 1788, showed that it had pumped 
4,490,248 hogsheads, on the qverage of each year; thus 
disclosing an important fact, relating to the quantity 
annually supplied, which previously was not so accurately 
known. In adflition to the power of the steam engine, a 
large water-wheel was likewise erected, in 1789, which 
was calculated to elevate a quantity of water sufficient ftTr 
supplying Islington. 

At the commencement of their resp^ive operations fur 
supplying the metropolis, both the London Bridge and 
New River Works conveyed the water thnjugh the dif¬ 
ferent streets by means of wooden pipes, to which leaden 
pipes, of small diameter, were attached, for conveying it 
into the houses. The wooden |Mpes, being generally made 
of elm, which is a soft and porous kind of timber, occa¬ 
sioned many inconveniences, other from fractures or 
decay; hence, they proved a source of constant trouble 
and expense, from a great part of them requiring to be 
changed every two, three, or four years. At one period, 
the New River Com[)aQy alone liad different trains of 
wooden pif)es, about 400 miles in extent; but every year, 
from one cause or other, it became necessaiy to take up 
sudi as were injured or defective, and lay down new 
ones, amounting to aif average of twenty miles, so that, 
in the course of twenty years, the whole range was 
entirely renewed. Moreover, the nature eff the materials, 
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ofi well os tiieir limited magnitude, necessarily confined 
the bore of wooden pipes to a comparatively small size, 
varying from three to six or seven, and a few near the 
reservoirs might be ten or twelve inches; consequently, 
in order to afford a supply of water to places at a consi¬ 
derable distance from the r^ervmra, the use of several 
lines of such pipes was generally required. In 1810, 
nine trains were laid, nde by side, along one street; and 
as various causes produced fractures, which permitted the 
water to escape, when an aemdent of this kind occurred, 
it was often very difficult to ascertain the line that con¬ 
tained the broken pipe, or the precise |daoe where the 
injury was sustained. Hence, it sometimes happened, 
that a leakage frtnn a single pipe occasioned the exami¬ 
nation of a great length of the whole range, so that it 
twciipicd the labour of weeks before the defect could be 
discovered. Besides, during the progress of these opera¬ 
tions, tile usual supply eff water being interrupted, it 
generally gave rise to serious complaints. Instances have 
txjcurred of two or three hundred yards of a street being 
taken up, and several weeks elapsing,before the workmen 
could discover the leaking plade; which, exclusive of the 
loss of water, and every other oonrid^radon, occasioned 
an expense of 80/. or 40/. to the company. The quan¬ 
tity of water lo.st by fractures, &c. was estimated at about 
one-fourth of the whole that entered them from the 
reservoirs. 

But the most serious inconvenience, as well as cala¬ 
mitous consequences, were occasionally attendant upon 
wooden pipes; for, when fires happened tn take place, 
owing to their small bore and imperfect condition, not 
only was a deficiency of water ^en experiraced, but 
sometimes it was difficult to procure any, though a plen¬ 
tiful supply, on such exigencies, became of the utmost 

F 2 



68 


HYjmAirLIA. 


importance. For nearly two centuries was this inefficient - 
plan pursued; however, eventually, a better system being 
adopted, it effectually obviated the great disadvantages 
of the former practice. 

Whatever may have been the {proximate cause of gene¬ 
rally substituting pipes of iron for those of wood, die 
advantages of the change were strikingly important. 
Certainly, in some cases, they had previously been em¬ 
ployed for conveying water to a very limited extent; hut 
the operations of ga.<ulight}ng rendering them iiuUs]XMi- 
sable, its extensive introduction prolwibly siiggesti*d tlio 
general ado{>tion of their use, as conduits for water. I'lie 
circumstance heretofore mentioned of the iniproMd ar¬ 
rangements in the habitations of the wealthier re^dents 
of the metropolis, must also have had some influence in 
producing the change; for, as different iipjxT r<x>m> 
contained cisterns, and the iicight of many of them was 
considerahle, in order to convey wato* to them, it bc‘canie 
essential to use such pipes only as were capable of sus- 
tidning great pressure from a lofty reservoir, or that of a 
powerful steam engine. To either of Uiese the strength 
of wooden pipes was inadetjuate; but those of imn could 
he adapted to bear the application of any force necessary 
for <uanpelling water to every altitude that such conve¬ 
niences required. 

Althouj^ previous to the year 1810, the New River 
Company had placed in the earth wooden pipes, several 
hundreds of miles in length; yet, during that period and 
1^0, the whole were taken up, and others, made of iron, 
substituted through the entire range of their district. The 
expense of this alteration amounted to nearly 800,000/., 
and various large adifftions have since been made; but 
great as may be the outlay of capital upon this object, 
perhaps its expenditure will he adequately compensated 
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by eventual results. Their strength and durability are 
very important qualities; for the former renders them 
less liable to fractures, by very heavy weights pasting over 
them, or other accidental circumstances, so that they will 
seldom require either change or repair; and conse¬ 
quently, the great expense and trouble, which oonstantly 
attended the taking up mid replacing the wooden pipes, 
the re-laying of the pavement, with other concomitant 
inconveniences, are almost completely obviated. For¬ 
merly, these operadons qost a very considerable sum 
annually, exclusive of the vexation and annoyance to the 
public, by fretjuently disturbing the pavements in the 
streets, and the partial interruptions to the Bowing of 
the M'ater into the houses. 

Iron pipes were as essentially instrumental in facili¬ 
tating the supply, as in rendering it more effective tiian 
by those of wood. The tenacity of iron allowing their 
construction of any required dimensions, pipes having a 
diameter of feet were substituted for those merely of 
inches; and their strength being also adequate to bear 
considerable pressure, such were adopted as would sus¬ 
tain a column of water, 300 feet perpendicular. Hence, 
ranges of these large iron conduits were laid from the 
elevated reservoirs, some of them commencing nfith a 
diameter of tliree feet and gradually declining in size, 
according to the distance from the source, or as other 
circumstances might retjuire; an(|||thus the means were 
provided both for conveying and retaining, for every 
purpose, a vast body of water. This great improvement 
led also to a few of a minor kind, in the {practical details 
of the water-works; such as the construction of tlie valves, 
placed at various distances to rcj^late its Bowing, more 
or less, to diBerent points, and other contrivances fur 
permitting the escape of* the .air, which might casually 
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gel into the pipes, and if not ducharged, would interrupt 
the current of the water. 

It may also be deniable to notice a few other circum¬ 
stances, relatiiig to the early cpe»tioiis with irrm pipes. 
When first adopted, it was the practice to make a flanche 
at each end for the purpose of connecting them tugctlier 
by screw bolts and nuts; however, a little experience 
demonstrated the inconvenience of this iiuxle of con¬ 
structing them, for the expansion and contraction by the 
variatuMis of temperature, occasioned their joinings cither 
to become loose and leaky, or the breaking of the pi}H?s. 
rhe various injurious effects and disadvantage's pro¬ 
ceeding from this cause, led to an alteration in their 
form, which proved an effectual preventative of anv de¬ 
fects from the action of heat and cold upon the metal. 
This important improvement consisted in forming one 
end of each pipe larger than the other, with a kind of 
socket, several imdies in length, into which the narrow 
end of the corresponding pipe could be inserted, and the 
space remaining between them closely filled up with 
hemp, wadding, and,dead, so os to render the joining 
perfectly water tight.* By adopting this method of con¬ 
necting the pipes, the changes of tonperature has ncjl 
the /Hfiect of lN*eaking them, though occasionally tlieir 
joinings become imperfect, and require a little repairing 
to prevent the escape of water. 

It is deserving of ^pnark, that when pipes of this ma- 
tcrial were first introduced, some prejudices existed 
against their use as conduits for water, from the notion 
being entertained that iron had a tendency not only to 
affect the taste of the water, but also to rendo* it hard, as 
well as objectionable in^other respects. Experience, how- 

fi 

'• This improvement is ascribed to Mr. Thomas Siin]>son, 

' formerly engineer to the Chelees Water Ccanpanv. 

» 
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ever, soon demonstrated tiiat such an o^nnioD had no ra¬ 
tional foundation; and, besides the advantages already 
enumerated,may be mentioned that of its inducing the water 
companies to introduce the practice of constantly keeping 
the pipes full of water, so that a plentiful supply may be 
readily afforded for all occasions, particularly to furnish 
the means of arresting, or lessening the progress of de¬ 
vastation in cases of fires. But a consideration of no 
ordinary moment to the public is their tendency to di¬ 
minish the local rates, by preventing the necc^ity of 
disturbing the public pavement so frequently as when 
wooden pipes were generally employed. Hence, it may 
lx; inferred, that they will ultimately prove equally bene¬ 
ficial to the public, and the water companies; for cir¬ 
cumstances have occurred satisfactorily demonstrating 
that when iron pipes are made of adequate strength, and 
properly laid in the ground, they will continue to per¬ 
form their functions, and remain sound for upwards of a 
century. 

Formerly, the Water Companies of the metropolis, did 
not pn)fes8 to supply higher than t])}e ground floor of any 
house, ^d therefore it was not their practice to keep tlie 
pipes distantly fuU of water both day and night, as at 
present is the case. In fact, prior to the adoption\)f the 
effective system now pursued, they found it necessary to 
be vciy economical in its distribution; and during the 
• nights, the valve at the upper end of the mains was 
usually shut, so that when a Are happened, however 
alarming or extimsive it might be, it was necessary to 
send a messenger to the persons stationed at the New 
River Head, or some of the other sources, to apprise 
them of the accident, before a sflpply of water could be 
obtained. Watchmen were likewise employed for the 
particular purpose of bciag constantly on the look-out for 
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fires, and as soon as discovered, to convey with the ut> 
most speed inf«nniiation to the respective water-works of 
the precise places whm they had oaurred. But the 
delays usually and unavoidably attendant ufxni this 
practice were productive of serious evils, and the ile- 
structive element often made dreadful havtK*, before anv 
water could be pivtcured to diminish or destroy its 
power. What a controgt, however, to this inconvenient 
and inefiective plan, is tliat now adopted ? Whenever, or 
wherever such calamities ocf;ur, a great ahundanee of 
water is almost instantly afforded, by means of the sim. 
pie contrivance of pulling up the plugs connected \rith 
the principal mains, and thus the firemen are enabled to 
supply their engines, without intermission, either to pre¬ 
vent conflagrations from extending tlieir ravages, or 
effectually to extinguish them. 

The above circum.stanccs are so obviously iin)X)rtani, 
as to demonstrate the great Inmefits derived from the 
improved operatiems of the establishments siipplying the 
metropolis with water; and it may be proper to riniark, 
that exclusive of the.im‘rcuse of quantity, as well a.s the 
more regular supply for adl other purposes, t^' aiiqde 
provision for checking the prt>gre8S of fires haiWiiul the 
effei/'of materially-lessening the charge for insurance. 
Dispas^ofiately contemplating the large capitals em¬ 
ployed and risked, with die constant attention and great 
expense necessarily required for the superintendence and 
management of concerns of such nmgnitudc and im¬ 
portance, how striking is the fact, that the average remu¬ 
neration should amount merely to about one farthing the 
barrel! How inestimable the advantage to the inhabi- 
tants of the mctrojxdis tar ho trivial a rctuni! Notwith¬ 
standing such palpable evidence of its cheapness^ wnno 
persons liave been loudly querulous concerning the high 
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and unconscionable rate charged for water! * Vitupera¬ 
tions have indeed been unsparingly bestowed upon the 
Water Companies, by different projectors, whose prepos¬ 
terous allegations had neither the sanction of well-attested 
facts, nor skilful and veracious calculations. 

At a former period, a considerable portion of the 
western part of the metropolis, as well as the City of 
London, derived a great part of their supply of water 
from the New River. Circumstances, however, will he 
narrated in some future pages to explain the causes of 
forming the districts as at present supplied by the respec¬ 
tive water companies, so that each might be confined to 
a specified |)ortion of the metropolis. The detail will 
also embrace not only an account of their limits, but the 
means cmploye<l to collect the water, the quantity gene¬ 
rally furnished to the inhabitants, as well as other parti¬ 
culars concerning their operations. 

The district of the New River Company extends to the 
west side of Northuml)erland House, in the Strand, 
w hence its Imundary runs along the north side of Cock- 
spnr Street; the eastern side of tlnj Hayinarket, Wind¬ 
mill Stn^et and Poland Street, in a straight'line to Ox¬ 
ford Street; the south side of Oxford Street to Totten¬ 
ham Court Road and Hampstead Road, til) it reaches 
tlamden Town, thence taking the south side of Frtig 
Lane to St. Pancros Workhouse, and eastward of Kcn- 
'tish Town to Highgate. Its eastern boundary is the 
cast side of St, Catharine's Docks, Blue Anchor Court 

• The following fact will convey an idea of the inode of 
charging for n snpply of water at an early period. In I0I6, Hugh 
Myddeltun granted a lease for twenty^one years to a citizen and 
his wife, of “ a pipe or quill of half uf inch bore, for the service 
of their yarde and kitekim^^ by means of “ tooe of*the smallest 
swan necked eockes/’ in consideration of the yearly sum of 2(w. %d. 
—Nelson’s /itsioty nf /slingfbn. • 
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into Rosemary Lane; thence westward along Rosemary 
Lane to Mansell Street; and aloi^ the west side of 
Mansell Street to Whitechapel; thence along the eastern 
side of Petticoat Lane to Bishopsgate Street; whcnccf 
turning northward, it has its course along the western side 
of Bishopsgate Street and Shoreditch, to the Drapers' 
Almshouses; and from tliere it continues in a straight 
line to the bridge in the Dalston Road; then taking the 
western side of Hackney Brook to the high rood bridge 
at Stoke Newington; and in a straight line to Edmonton 
Church. 

So extensive a district, ermtaining about 70,000 houses, 
of course requires a very large quantity of water for their 
various purposes. In the year 1827, the works daily 
supplied, at the height of 144 feet above the level of die 
Thames, about 1,780,000 imperial galbns, according to 
the raster of the steam-engine by which it was pum(H‘d. 
This, however, formed only an inferior portion of the 
whole supply of the emnpany, for it amounted, on the 
average, to about 8,000,000 gallons:—the low service' 
alone requiring ther greater port of the w’ater which 
flowed into the fnpes direedy from the New River Head, 
at the height of eighty-four feet above the level of the 
Thames, without the aid of steam-engines. But if 
circumstances should require a much larger quantity 
than has heretofore been furnished for the high service, 
both steam-engines would be adequate to the raising of 
8,8fl0,000 imperial gallcms, which would afibrd abun¬ 
dance to every part of the district. The aggregate an¬ 
nual supply by this establishment, amounts to about 
80,000,000 hogsheads; and the whole of the district, 
east and wjwt of the reservoirs, being below the level of 
the New River Head, of course facilitates the supply of 
the mains, which being ixmstuntly kept full, ore thus 



HYDEAULIA. 


75 


adapted to afford, at all times, a profusion of water, not 
only for ciomestic use, but likewise in cases of fires, for 
watering the streets, and every other purpose. 

Notwithstanding the great space over which the opera¬ 
tions of this company extend, their conduits are quite 
adequate to furnish the roost ample supply to their 
tenants; fcft the pipes branch in every direction from the 
reservoirs, varying in dimenrions, from thirty-six to 
three inches in diameter. Exclusive of these, a large 
main, thirty-three inches in diameter, is connected with 
their steam-engine, on the north bank of the Thames, 
for the purpose of occasionally procuring water from the 
river, when emergencies may render it either desirable or 
indispensable. Recourse to this source, however, is very 
rarely necessary, nevertheless, the engine is always kept 
in a state of readiness for use; but it is employed only 
in cases of the most urgent nature, such as severe frosts, 
long dry weather, or other circumstances, which occasion 
either a deficiency, or an interruption in the supply from 
the New River. This steam-engine is rituate between 
Rlackfriars and the Southwark Iron Brid^, at Broken 
Wharf; and having 100 horSb pow«, with a large pipe 
extending into the river, from thirty to forty feet beyond 
the line of low-water, it is capable of affording a supply 
of about 5000 hogsheads per hour. This provision was 
prudentially enjoined as one of the conditions of the 
agreement when the tenants of the Lemdon Bridge 
Works were transferred, in order to enmure to them a 
proper supply^ whatever inconveniences or acrideiits 
nii^t occur with r^^ard to other parts of the district. 

The company possess four reservoirs, occupying alto¬ 
gether about five acres, at their p^ndpal establishment* 

• Formerly the business of the company wm transacted at a 
rommodious house at the bbttonf of Dorset Street, Salisbury 
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in Clerkenwell, dcsignatec) the New River Head, whence 
the water is generally conveyed to all the houses of their 
extensive district. These reservoirs vary in sizc-~one 
consists of about two acres, but the other three consist 
of about one acre each, the whole averaging in depth 
about ten feet, and every one having a connexion with 
the principal main. Each has two apertures fitted with 
appropriate cocks, or valves, so that the water can Ik* 
conveyed from any of them separately, whilst the others 
may be filling, cleansing, or .repairing. Hence, by this 
convenient arrangement, provision is made for its con¬ 
stant flow into the mains, so a.s to prevent the si'rvice 
from being interrupted. The highest is that situate on 
the summit of the hili at Pcntonville, comprising one 
scjuarc acre, inclosed by a wall and iron palHsades. The 
stand pipe for the high service is fixed in tliis basin, 
which was constructed diicfly few the su[»ply of Islington. 
The company have likewise another very elevated reser¬ 
voir at the upper end of Tottenham Court Road, adapti*d 
for the water to be kept twenty feet higher than that at 
the New River Haid; its principal object being to afifurd 
a plentiful quantity of water, in such emergencies a> 
fires, or if circumstances should require it, to give tein- 
poaary assistance to the West Middlesex Company; and, 
for the latter puqKise, the mains of both companies have 
a connexion at tlie corner of the New Road, and another 
at the cast end of Oxford Street. 

Though the various capacious basins above enumcrateti 
are stated as the New River Company's receptacles for 
water, probably the New River itself may be deemed the 

prindpal reservoir, being nearly forty miles in length, 

c‘ 

Square, wRcre they had a spacious wharf for landing timU‘t, 
shops for boring pijars, but this is now occupied by the City 
iim Works, on a lease from ♦he Nvw River Company. 
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with a fall of three inches in a mile, and its stream slowly, 
but constantly Bowing from the sources that supply it. 
However, some disadvantages oecasionaliy attend it in 
the winter, particularly during heavy falls of snow, when 
its motion becomes so much retarded, as to prevent the 
current fiom being suBiciently copious for its purposes: 
this circumstance sometimes renders it necessary to pro. 
cure water from the Thames, by means of the steam- 
engine at Broken Wharf, so that the tenants may have a 
plentiful supply. 

The means adopted for preserving the water of the 
New River, free from any offensive matters, are de¬ 
serving of notice. For this purpose men, denominated 
walksmen, are employed, one of whom is stationed at 
every four miles, and each has another man under him 
to assist in guarding the river, keqjing the banks in 
}>ropcr condition, and thinning the weeds. At the dis¬ 
tance of about every five miles, gratings are placed across 
the river to stop any vegetable, or other substances that 
may Boat on its surface; and as these accumulate, the 
wolksmcn remove them. Notwithstanding these precau¬ 
tions, the water is not permitted to Bow into the mains, 
exactly in the same state as it Bows from the river into 
the reservoirs; for, in order to clear it from weeBg, or 
other extraneous substances, which may accidentally get 
into it, previous to its Bowing from the reservoirs to fill 
the cisterns, it passes through some chambers, i^ross 
which fine gratings are fitted to intercept them. Every 
three months these chambers are properly cleaned, so 
that by various judicious precautions and contrivances, 
the supply is divested of all appu’ently objectionable im¬ 
purity, before it is allowed to to the houses of the 
metropolis for the culinary and other purposes of the 
inhabitants. • • 
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The New River bdiig an open aqueduct, has one at¬ 
tendant annoyance, wlndi is the practice of bathing in it 
Iqr persons contraiy to the wi^tas and ri|^ts of the pro¬ 
prietors. To obviate its eonttnuance, but irithout, at the 
same time, depriving those who might be desirous of en¬ 
joying the pleasare, several years ago the New River 
Company liberally offered to supply water gratuitously 
for the purposes of free bather if they were erected for 
general acoommodation, at the puldic expense; but the 
offer was unavailing, though the convenience and uti¬ 
lity of simh an institution must be strikingly evident. 
The nuisance of public bathing is therefore improperly 
persisted in, from the company not possessing the power 
to punish individuab who may oonimit the offence, ex¬ 
cept by an action for trespass upon their property; and, 
as the penalty imposed by the law is tramporiatian, con¬ 
siderations of hunuuiity have hitherto prevented the pro¬ 
secution ci the offendfnrs. 

Exteumvely beneficial, and undeniably useful, os the 
operations of this great establishment have fwoved to the 
inhabitants of the populous metropolis of Great Britain, 
nevertheless, as the greater •part of the means employed 
are invimble, being depmitcd in the earth, or placed at a 
distigAse, their importance has in general been inadequately 
appreciated. AocordmgtothestatementmadetopBrUiunent 
in 1828j a capital amounting to 1,040,000/. had then 
been expended at flifferent periods to render it completriy 
efficient for its purposes; but since that time loige sums 
have been applied for renewing or extending mains, and 
effseting various improvements,—-others too being still 
contemplnted as opportunities may allow. 

In 1880, the New RiVer Company obtained an Act of 
Parliament *fbr enabling them to purchase fifiy acres 
land, situate about a mile, beyond the church at Stoke 
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Newington. On this land two capacious reservdrs have 
been constructed—denominated Settling ReaemoirS’^ 
because their object is the preservation of a large quantity 
of water, in a state of stillness, in order to become clear 
before it floa^ to the New River Head. Their capacity 
is commensurate with several weeks supply; and a steam- 
engine of fcnty.4Sve horses' power is employed to pump it 
into the New River as occaaons may require. Dur¬ 
ing rainy seasons these receptacles will be peculiarly 
advantageous, by affording an abundance in a pure and 
transparent state, for all the houses in their district 
Another great improvement has recently been effected, 
cofisisting of a double row of mains, which are intended 
to render more complete the supplying of the high service 
wherever it may be required; and the above important 
appendages to this establishment, have occasioned an 
additional expenditure of nearly 100,000^. 

In Mr. Pennant's London, &c., it is stated that the 
original shares in this concern were 100/. each, but with¬ 
out referring to any authority for the assertion. Entick 
also aflirms that the New River cost 5jM),000/., which sum, 
divided by the number of shares—seventy-two—gives 
6944/. and a fraction per share. Probably neither of tlie 
statements is cmrcct; and as aU the documents relApng 
to it were destroyed by a fire, the fact cannot be ascer¬ 
tained. At present, the magnitude of this establishment 
surpasses that of every other of its kind; and although 
the sums of money expended at different tim^ have been 
very great, as wdl as the attention ccmstantly requisite to 
preserve the works in an efficient condition^ nevertheless, 
the remuneration to the proprietors has, in general, been 
comparatively small; for notwfthstanding the income 
derived from their operations, the direct and*incidmital 
expenses are very large. Besides, it must be evident, that 
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th« origraai construction, with the successive improve^ 
ments of tlie works, have altogether amounted to aUiut 
1,250,000/. The representations which some persons 
have formerly given of the profits resulting from them, 
are palpably erroneous; and perhaps it may not be irrele¬ 
vant to notice that such a delusive notion was widely pro¬ 
pagated by the late Mr* Winsor, with the view of ol>tain- 
ing subscribers to realize his project for gas ligliting, in 
1805» He affirmed that such immense advantages '' 
would result from his own scheme, tbat any person, by 
paying a deposit of only, might ensure an 

annual income, nearly equal to the sum [)aid upon shares 
in Uie New River Company ! * 

* Though Mr. Winsor certainly excited attention to the subject 
of gas lighting, no proof exists of his having made any discovery 
or improvement relating to it TIic merit of first applying coni 
gas to the purpose of public and private lights, is unquestionably 
due to Mr. Wm. Murdoch, engineer to Messrs. Boulton and Watt, 
of Soho, near Birmingham. An attempt to give an accurate detail 
of the proceedings of both Mr. Murdoch and Mr. Winsor will be 
found in my History of the Origin and Progress of Gas Lighting. 
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CHAPTER V. 


Origin of Chelsea Water Works. Act of Parliament and Charter 
for incorporating the Company. Diflerent Grants from Govern- 
menu Amount of Capital: modes of raising it at various 
periods. Great but unsuccessful exertions. Reserved Fund 
and its objects. Situation of the Works. Inquiries concerning 
the methods of Filtering at various places. Construction of 
Filter-beds to purify all their Water: dimensions, arrangement, 
mode of o{}eration, and quantity of Water filtered. Materials 
employed in forming the Filter-beds. Improvement of the 
Reservoir in the Green Park. District, number of Houses, and 
quantity of Water supplied. * 

Experience having demonstrated the great utility of 
the London Bridge and New River water-works, to 
thtise portions of the metropolis over which their supply 
extended, the inhabitants residing in the western part 
l>ecame desirous of enjoying similar advantagesw Hence, 
encouragement' was given to that sp^ulative and enter¬ 
prising propensity, which has Remarkably charactmized 
the people of this country, and it led to the formation of 
a company for establishing wfiter-works at Chelsea. T^is 
took place in the year 1723, when an Act of Parliament 
was obtained for better supplying water to the City and 
Liberties of Westnunster, and the parts adjacent. The 
diarter granted to the associated proprietors constituted 
them a corporation, with the designation of the Governor 
and Company of Chelsea Water Works; and the docu¬ 
ment bears the date of March 8, 1724. A Royal War¬ 
rant, dated 9th of July, 1726, audforized thm to convert 
into reservoirs, as well as to use for thrir purpdkes, two 

ponds situate in St. James's Park; and another Royal 

• • 

G 
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Warrant, with the date of September 9> 1727, allowed 
them the privilege of making a reeervoir in the Walnut 
Tree Walk, Hyde Park. As the reservoir first con¬ 
structed in St. James's Park proved too small for ita 
intended object, authority for enlarging its dimmisions 
was obtained, June 9,1729. 

Some advantages seem to have acmied to this establish¬ 
ment at an early period, from its being in the vicinity of 
several of the royal palaces and parks. An instrument, 
dated May 81, 1733, aUowed the Chelsea Water Works' 
C<Hnpany 160/. annually for supplying water fur the 
Palace, and the basin in |be paddock at Kensington; 
besides conferring the privilege of their taking the waste 
water from the great canal or Serpentine River, in Hyde 
Park. On the 17th of August, 1735, another yearly 
sum of 50/. was also allowed for the supply of the new 
Treasnry, and the houses, offices, and stables, belonging 
to them. In consequence of a Royal Warrant obtained 
for the purpose, dated 17t^ctf June, 1738, their reservoir 
and ath&r works in Hyde Park, were materially enlarged, 
in Older to enable them to affmd a supply adequate to tlie 
increasing demand for wqjter by the inhahitanis. 

The capital at first raised by the company, under the 
aqdiority of their charter, amounted to 40,000/., oonmst- 
iog of 2000 shores of 20/. each; butas this was far frcun 
being sufficientfar its object. Letters Patent were obtained 
October 11,1784, to>enab]e.4heln to make an addition of 
20,000/. to the original sum, thusinoreasiQgit to 60,000/. 
To realise the money, 2000 new shores were created, so 
that by this ougmentadon the number amounted to 4000. 
It must also be cdiserved that although authority was 
obtained, there wasisume difficulty of realizing money 
upon thJ shares, equivalent to their wants, arising from 
their operadons having proved expensive fiur beyond their 
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antidpationB. This drcumstance had occasioned debts to 
be incurred, for which they had given bonds; and there¬ 
fore, in order to discharge such obligiUionB, on the 14th 
of September, 1735, authority was procured for taking 
subscriptions from members of the corporation only, at 
any rate or price, under SOI. <per share, so as to make a 
provision for defraying the whole original expense con¬ 
structing and establishing their water-works. 

Though the operations of the company extended aver 
a large and populous district, and the great and Obvious 
utility of such an establishment was evident, yet no 
dividend accrued to the pfoprietors during the first 
thirteen years. The four yews 1737, 1738, 1739, and 
1740, exhibited an annual avwage profit of about 1600/.; 
but from that period to the year 1753, the returns were 
barely adequate to the payment of the current expenses. 
However, from the latter .period to the year 1T71, the 
concern gradually became more profitable, which conseu 
quently enabled the proprietors to divide among them¬ 
selves the average annual sum of 1200/. During the sub¬ 
sequent twenty-six years, the whole, dividend annually 
averaged 1600/.; from 1797 to 1807, the sum reached 
2000/.; and from the latter period to 1823, it increased* 
to 2,400/.; but from 1823 to 1828, the amount Vaa 
2,800/. This statement shows, that notwithstanding these 
water-wdrks had actually been in extenrive operidian for 
more than a century, affording great benefit fend mxam*- 
modation to the public, nevertheless, the largest dividend 
had been only 16r. on each share—a trivid jMMMniary 
remuneration, for great and useful exertions, and the 
employment of a large capital. 

It must, however, be stated, thil*although the proprie¬ 
tors did not receive any dividends for a long period, or 
such only as were oomparariyely small, yet during a part 
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of the time, the wlwle uf tlic annual income remaining after 
the payment of all the current charges, was not divided 
amongst them. The contingent expoisra of concerns 
of this nature, bmng occaskmally very considerable, 
prudence dictated the pro]Hiety«of making a reserve 
out of the annual revenue» fcNr such purposes, to pre¬ 
vent the necessity of having reemirse to loans or other 
modes of obtaining rocxiey, which it might be difficult to 
procure at the precise time, when particularly wanted. 
Besidcf the original capital of 60,000/., other sums wen? 
also expended upon the construction of the works; uiid 
circumstances subsequently occurred requiring a large 
additional expenditure, which was amply provided for hy 
the yearly reservation of money constituting the acciiinu- 
latingfund, intended to be applicable for effecting altera¬ 
tions, introdudng improvements, or repairing accidents. 
This provision contributed not only lor preserving the 
whole establishment in proper condition, hut in some 
instances it fumidied the means for greatly augmenting 
its general efficiency; and its utility was clearly deiimn- 
stnted by the additions and improvements which, at one 
period, it wasempkyed to effect. In 1810, it bod attained 
4he amount of 40,000/. three per cent, consols; hut dur- 
ing*the few subsequent years, differ^tt objects occasioned 
the expenditure of the wlude, for the erection of two 
steanMngjnes, cme of dxty, another of seventy hi»rses' 
power, with a new engine-house for containing both, 
besides a main of large iron pipes, which altogether cost 
abouvd0,000/. 

The Chelsea W^er Works are situate at the north- 
cast part of Chdaea Reach, on the bank of the river 
Thames, whence tlie«efhole of the water is procured. At 
this jdadb the company possess several acres of freehold 
land, well adiq)ted for thmr purposes; and at a short dis. 
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tancc from tlie river is erected an engine-house, contain¬ 
ing the two steam-engines which are employed to pump 
the water into the reservoirs. Formerly, many of the 
houses received their supply of water directly from the 
river, without its being allowed to stand for the depori- 
tion of any extraneous matters that may be mixed with 
it when in an agitated state; but as this practice occa¬ 
sioned complaints about its condition, it led to the adop¬ 
tion of a great improvement, and the water now passes 
through the process of filtration, to render it clear before 
the teiMints are supplied. As this operation effectually 
separates from the water all those substances which occa¬ 
sion its turbid appearance when first drawn from the# 
river, its transparency and taste at the works are equal 
to that of the finest springs. * 

To deprive the water of all casual impurities, as well as 
to clarify it completely, previous to its passing from the 
reservoirs to the cisterns, became not only desirable but 
indispensable, to obviate the dissatisfaction at its turbid- ' 
ness, when taken and conveyed directly from the Thames; 
and the same objections equally apply to that of any other 
river, especially after rains or*floods. During the year.s 
18S5 and 1826, Mr. Simpson, the engineer to the Com¬ 
pany, made a variety of experiments on the subjdlqjt of 
filtration; and the Directors liaving determined that all 
the water supplied from the works should be subjected to 
the process, in January, 1827, they allowed him to make 
some experiments on a much larger scale lhan any of 
his prior attempts; and at the same time urged him to 
direct his whole attention to the object. In filet, so great 
was their anxiety to have the plaffk rendered perfectly 
eflecSve, that they ordered hiifl*to visit Glasgow, and 
various other places in Scotland, Lancashire* and Lin¬ 
colnshire, to examine the Afferent methods employed for 
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filtering water. Hiis injunctkNi induced him to travel 
about 2»000 miles; and in the course of hit peregrina- 
'tioD, he had opportunities of inspecting filter-beds which 
had proved oomple^j effident for different periods of 
time, varying frmn four months to sixteen yean. Having, 
however, contrived the plan of a filter-bed before he left 
home to {ntxreed on his joum^, he directed a model of 
it to be constructed at Chelsea, of such dimensions that 
the filteiii^ lesorvoir should opmfHise a space that allowed 
a surface ci forty-four feet square at the top of the basin, 
and with its sloping sides would contain thirty-two feet 
square of sand, or about 1000 feet altc^ther. 

I Soon after Mr. Simpson's return from inspecting the 
various filter-beds at otho’ |dac&s he made a trial of that 
whicb had been constructed by his own direction; and 
its successful action during more than six weeks, impelled 
him to make a report of its satisfactory results to the 
Directors, who accordingly ordered the construction of 
another of oonriderable magnitude, and adapted to clarify 
all tlu! water requisite fear supplying the whole of the Com¬ 
pany's tenants. This was subsequently constructed, and 
its operatiems, which lK>gan in January, 18^, have com¬ 
pletely realised the most sanguine expectations of its 
pr^jlector. 

The filter-bed at Chelsea occu|nes idmut one acre; its 
sides are ftarmed with brick-wcwk, aiul two reservoirs 
attached to it consist of about one acre and a half. The 
water bdnf first pumped into the latter, settles prior to 
its bring permitted Co pass into die filter-bed; mid as the 
bottoms of the former are level with the top of the latter, 
the water flows tnlo it through small pipes without dis- 
turbii^ the sedimentt" The greater part of the extra- 
neoiri mktter bemg separated by the deposition of its 
feculence, whilst standing in the reservoirs, the water 



HYDEAULIA. 


87 


rapidly percoUtes through the gravel and sand of which 
the beds are formed. Indeed so completely efficacious is 
this ogntrivance, that the quantity of water daily filtered 
amounts t$ about 10,000 tons, each con^ting of 
imperial gallons. The cost of constructing these reser¬ 
voirs altc^ther was nearly i2,000f.; and the expenses 
annually attending them are estimated at about 1000/^. 

Effective for its oh^t as the first plan of Mr. Simpstm 
had proved, it ought to l|a stated that in constructing the 
large filtering bed, he not %ly introduced some improve¬ 
ments, but also ccanbined with his own contrivance, the 
advantages which the filtering processes practised at other 
places had suggested to him. The filtering bed at 
Chelsea^ prior to its being filled with water, has the 
appearance of several channels parallel to each other, 
formed by banks, which are broad at the bottom and gra¬ 
dually slope on each side to a point at the top. These 
banks are composed of three different strata of gravel and 
sand, carefully laid over tunnels, constructed with bricks, 
but without the intervention of any mortar. In forming 
them a stratum of fine gravel is first laid over the brick 
work; then the same quantity of finer gravel mixed with 
coarse sand; and lastly, a layer of fine sand. Each layer 
has a thickneM of two feet, consequently the water passes 
throu^ the whole mass of materials six feet in thickness. 
The precaution is adopted of well washing the sand and 
gravel previously to their being empbyed; and experi¬ 
ments have satisfactorily proved, that the process is most 
completely effective, when the u[^}ermost stratum of the 
filter consists of the finest swd. Besides this mode of 
forming it has another advanti^, inasmuch as the fecu¬ 
lent matter being chiefiy deposit^ upon the smooth sur¬ 
face of the sand, the accumulated sediment may be easily 
removed, by carefully scraping it off with an appropriate 
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instrument. It is remarkable that the matter depoaitcd 
in the process of filtration scarcely ever penetrates the 
upper stratum further than the deptli of about, three 
inches; but as the greater portion of it res^ upon the 
surface, the removal qf the sediment to the thickness of 
about half an inch, has generally proved quite sufficient 
to renovate the efficiency of Ute filter. Circumstances 
have likewise demonstrated that the inclemency of tlu> 
seasons does imt affect the actigp of this contrivance, for 
during severe frosts, and when the ice has been several 
inches tluck, tlie process of filtration has regularly pro¬ 
ceeded without interruption. 

The essential and useful object of filtering iiaving tJius 
been effe$;tually attained, liic attention of Mr. Simpson 
was afterwards occupied in adapting the reservoir situate 
in the Green Park, for the reception 4 »f the filtered water* 
For this purpose it was thoroughly cleansed by removing 
all the mud and other matters, which hod collected in 
it during several years. Its capaciousness was also 
augmented by considerably increasing its depth. Among 
the principal improvements may be enumerated, the pav- 
ing of the whole bottom witiv liard bricks, laid on their 
edges and closely cemented together. It was entirely 
surropnded by a strong brick wall, five feet mx inches 
high’, with a broad stone coping on its top, and inm 
pallisading three feet three inches in height. The bottom 
of the reservedr has the funn of a curve, commencing from 
the walls, by an inclination of about two inches in every 
foot, till it reaches the middle of the basin, when it termi¬ 
nates in a semicircular brick culvert, or open channel, 
which runs the whole length of the ba^n, fnim cast to 
west. Tliis channel i% only two feet deep at iltc cast 
end, where* it has a connection with the main well that 
receives the water, before it (>asscs into the reservoir; but 
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ii» gradual slope increases the depth to five feet at the 
west end of the basin, where it is connected with the 
tank and main, constructed for discharging the water from 
the reservoir into the sewer, whenever repairs or other 
circumstances may require it to be emptied. Thus the 
means are provided by which the cleansing of the basin 
may l>c easily and rapidly accomplished. 

The sluices and machinery for the admission of the 
water into the reservoir, have their situation at its 
eastern end ; and the valves and sluices employed to let 
off the water, for supplying the houses in different parts 
of Westminster, are constructed at its south-west angle. 
The latter are placed in four wells, and have self-acting 
valves, which })emiit the water to flow into the mains 
immediately after the engines at Chelsea have discon- 
tinned to work. Besides, by the mtxle of a^anging them, 
the mains in Westminster and Pimlico, arc constantly 
filled with water both day and night. In order to regu¬ 
late the column of water, a very ingenious contrivance is 
placed near to the north eastern angle of the basin; and 
by the construction of this, Mr. Simpson obviated the 
necessity of replacing the upiaght {upe, which formerly 
stood at its western extremity, and had the appearance 
of a fountain when the water was entering. *, 

At the four angles of the reservoir, the walls have 
openings, which communicate with tanks and sluiceS|^or 
the purpose of affording the means of readily remo^g 
any substances, that shall occasionally float on its surface, 
by sweeping it with a close net, or coarse hair cloth, 
towards the point to which the wind may be blowing. 
Another advantage must also be mentioned :—whenever 
it bectimcs necessary to cleanse tlfe reservoir, if both ends 
of the culvert are opened at the same time, as the power 
the steam-engines at Chelsea will pump the water up 
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ra{^Iy, such a velocity may be given to the current 
through the reservoir as will effectually wa^ away any 
sediment that may have been deposited. To prevent any 
effluvia from passing into the reservoir, during the opera* 
tion of emptjdog and cleansing it, a trap conduit is placed 
adjoiniog to the well where the water is discharged. All 
the wells, containing the various amtrivances, are fitted 
with gratings, and covered with York stone landings, 
liaving proper man-boles cut in them. They have like¬ 
wise strong round iron bars, which are ranged horizon¬ 
tally, and secured at each end by being built in the 
angles of the walls, so as to form safe and convenient 
ladders under the man-holes, few the workmen to descend 
and ascend, as oocasiims may require the examination of 
the valves, and other parts, connected with the reservoir. 
Its length is about 930 ys3ds by a width of about thirty- 
five; but with idl its various appurtenances, the 8|)ac'e 
occupied consists of about two acres. From the top of 
the stone coping to the bottom of the sloping in the basin, 
its average depth is fourteen feet. Its altitude above 
high-wattf mark in the river Thames, is about forty-five 
feet; and though capob^p of holding a much larger 
quantity of water, that employed for serving the public, 
amOTnts to about 25,000 tons, which the engines at 
Chelsea pump into it every four days. The main.s con¬ 
nected with it are placed at ten feet below the surface of 
the water when the basin is full; and hence, it is adapted 
to affewd, in oU cases, to the houses in Westmiuster and 
Pimlico, a certain, regular, and an abundant supply. 
The several alterations and improvements in this reser¬ 
voir have been contrived and introduced by Mr. Simpson, 
and they have been com^ileted under his superintendence 
at an expAsse to tlie company of about 10,000/. But 
some other improvements have been in contemplation^ 
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which wi]| tend materially to enhance the efficiency of 
the establishment:—^whether their exertions will be more ^ 
successful in obtaining greater pecuniary remuneration 
than heretofore for their capital and services, time alone 
can evince. 

The Chelsea Company supply a district containing all 
tliat part of Westminster, which is south and west of a 
line passing from Northumberland House up St. Martin's 
Lane to Pall Mall East; both sides of the latter,and the 
south side of Pali Mall; Cleveland Row; then taking the 
boundary of the Green Park on St. James's Street ^de; the 
south side of Piccadilly; the boundary of Hyde Park, 
round by Bayswatermid Kensington Palace to the Halfway 
House, Kensington ; from the Halfway House, in a direct 
line, to the Ball and Homs, at Brompton (not taking the 
frontage in Old Brompton road); along the Fulham 
road through Little Chelsea, down to the river. Their 
mains—some of them very large—are laid through the 
several squares, streets, roads, and alleys of the district; 
and the water is conveyed in some places to the altitude 
of 128 feet above the level of high water in the Thames. 
The quantity daily conveyedy averages about 2,000,000 
imperial gallons; and the number of houses supplied 
amounts to about 13,000. 
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CHAPTER VI. 


West Middlesex Water-works projected by Mr. Dudd. Act of 
Parliament to authurixe a Company to construct them. First 
Amount of Capital: its successive AugmenUitions. Mr. Ni¬ 
cholson appointed Engineer: his Extension of the Original 
Plan. Opposition of the Select Vestry of MarylelMitie. 
Formation of Reservoir at Kensington, and El ection of Steam 
Engines. Sitimtion of the Works, and mode of (»btaining 
Water from the Thames, Reservoir at Barrow Hill, Eleva¬ 
tions, Dimensions, &c. of different Re.scrvoirs. Distriet, num¬ 
ber of Houses, and average supply of Water. Original Scheme 
fur the (irand Junction Water Works, ami Mr. Hetinic’s 
Operations. Act to incoqioratc a separate Company to realize 
the Plan. Adoption of Stone Pipes: their failure. C'hangc 
to the Regent’s Canal for supply of Water, and afterwards to 
the Tliames. Dolphin. Reservoirs and Steam Engine at 
Paddington. Quantity of Water daily sujiphed to different 
Altitudes ; limiLs of District: Number of Houses. Shadwell 
and Westluim Water Works: their inefficiency. East London 
Water Works: Company for their Ptirposes incur{>oratcd by 
Act of Parliament. SRtiaticn of the Works. Rc.scrvoirs, and 
mode of fdling them from the River Lea. (’antd and Water 
Wheel. Flow of the Tides in the Lea. New Canal for pro¬ 
curing a larger supply of Water. Steam Engines. District. 
Distance and Height of Supply. 

Though the continued erection of new }iouse.s on the 
northern side of the Thames, hod gradually extended the 
boundaries of the metropolis; yet, for a long pcricxl, the 
supplying of water to its great (Kipulation, was confined 
to the different establishmcnt.s already described. How¬ 
ever, at the lieginning iA the present century, Mr. Dodd, 
an engineer, broachwl the jjrojctt for constructing the 
AVest Middlc.sex Water-work.s; and in 1806, an act of 
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parliament was passed to realize his scheme. Its ostensible 
(jhjcct was to furnish a supply to the parishes of Hammer¬ 
smith, Kensington, Paddington, and part of Marylebone. 
Mr. Dodd projx)sed to construct the works at Hammer¬ 
smith, and actually made estimates for that purpose; but 
after the act was obtained, some circumstance led him to 
change his views with respect to their situation, and he 
became desirous to form them at Poole’s Creek, near Ful¬ 
ham. To this alteration in the original plan, the pro¬ 
prietors would not consent; and the engineer being perti- 
micious, altercations ensued, which occasioned his leaving 
their service in Dcceml)er, 1806, before he had entered 
upon the execution of any part of the scheme. 

At the commencement of 1807, Mr. Nicholson was 
engaged as engineer to the company, and immediately 
proct'eded in constructing the works, at Hammersmith, 
where land had been procured for the purpose. Two 
steam-engines were erected, each having twenty horses' 
jx>wcr, and two reservoirs were also excavatcKl, as recep¬ 
tacles for the water obtained from the river. Pipes w'ere 
laid down through Hammersmith and Kensington, as 
well IIS in the vicinity of both plates, to the extent of 
several miles. Land was also purchased at Kensington 
for another large reservoir; but whilst this was jp the 
progress of executing in 1808, Mr. Nicholson suggested 
an extension of the pipes, to the north west of Mary¬ 
lebone and Paddington. Commensurate, as the works 
then in the course of formation might be, with the original 
views and purpo.ses of the company, yet, they were quite 
inadequate to such an enlarged scheme of operations as 
that proposed by their engineer. The suggestion, how¬ 
ever, openetlto them.a prospect of advantages which 
had not been previously contemplated, and afforded a 
strong inducement for making an attempt to realize 



HYDkATTLlA. 


94 

tfitim. It rdcewiae famished a very ebgent reason for 
such an augmentatimi of thar capital as should render it 
eqtiivident to all the intended objects. 

The 'Act for incorporating the proprietcmi as a com- 
pa»y» authoriaed them to raise 80,0001. by 800 shares of 
1001. eaidi; but during the first three or four years of 
their operations, the whole of this money was expended 
in eflTecting only a veiy small part of their plan. 
Hiey were therefore constrained to obtain an Act in 
1810, to empower the raising of a farther sum of 
160,0001., thus aogmmdng the capital to S40,000/., and 
the number of shares to 2000. After the passing of this 
Act, 1200 new shares were immediately issued; and at that 
1 time, such was the favourable opinion entertained of the 
oonoam, that it caused the current price of a share in the 
market to be at 45/. premium, but in the course of a year 
they gradually sunk to 65/. disosunt. 

Notwithstanding the large sum which had been raised 
by means of the two Acts, it proved to lie insufficient to 
accomplish the object of the company; and therefore 
uiother Act was obtained in 18i.S, to enable them to 
procure more money. At this period the concern being 
very low in public estimation, it induced the company 
to issue a great portion of new shares at 30/. eacli, offer¬ 
ing likewise a discount of 2/. per share for prompt pay- 
inent; mid by this meamre, the number was increased 
to 7542, and the capital to 340,566/. fir. which consti¬ 
tuted its whole amount in 1817. Subsequently, how¬ 
ever, in 1826, anotlier sum of 37,900/. was raised to 
pay for an additional steam-engine, a reservoir, and some 
new mains. Flattering as were the representations at 
first of the probable advantages of the undertaking to 
the proprietors, they did not receive any dividend from 
1807, to March, 1819; and the dividends actually paid 
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from the latter period to 18^, being trivial, did not 
Amoum to the common interest of money. Hence, it will 
be evident, that, if merely 8im|de interest be added to the 
capital (and such an addition seems to be equitabb), its 
aggregate amount will attain the sum of 54<2,£48/. ]4r.8dL 
Indeed, authentic statements proved, that about 880,000/. 
had then been actually expended in the construction and 
various improvements oi the West Middlesex Water- 
Works. 

Whilst the company were laying down mains through 
those parts of the metropolis, which, according to their 
own views, the Act of Parliament authorized them to 
supply, an unexpected obstacle impeded their progress. 
As the Act mentioned certain parishes and {daces, as well 
as parts ac^acent, this last expresrion was construed as 
investing them with the legal power, to carry their works 
throughout the whole of Paddingtem and Marylelxme, 
both of which were adjacent to the parishes particularly 
specified. This impression had led them not only to 
construct the capacious reservoir at Kensington, but like¬ 
wise to lay down mains from it to London, as weU as to 
make preparations for laying down others in Paddington 
and a part of Marylebone. ^n the latter parish, how- 
ever, an opposition was encountered from the select 
vestry, who objected to thrir taking up the pavement. 
This circumstance occasioned a correspondence between 
the parties, but the removal of the difficulty was subse¬ 
quently effected by a clause inserted in the Act obtained 
by the company in 1810; which, in addition to the parishes 
of Hammersmith and Kensington, particularly specified 
** St. James's, Westminster, St. Anne's, Soho, St Maiy- 
le-Strand, St. Clement, Demes, S|. Paul, Covent Garden, 
Paddington, Marylebone, and such part of the paiish of 
Pancras,^B8 lies south of Fig Lane, St Gborge, filooms- 



96 


HYDHAULIA. 


liary, and St. Giles' in the Fields." By tliis large exten¬ 
sion of the scene of tlieir operations, it was computed that 
a supply of water would be required for 40,000 houses, 
and the cost of additional works, to realize the purpose, 
would be 157,000/. 

As authority was thus obtained for attempting to 
supply a very extensive and populous district, the com¬ 
pany proceeded to augment their means proportionately, 
in ortka: to ensure success to their ciforls. Though, in 
oontonplation of this extension of the original scheme, 
> the large reservoir at Kensington had been formeti, yet, 
as the two small steun-engines erected at Hammersmitli, 
were completely inadequate to such an objin:t, two otliers 
were substituted, each having seventy horses' p>wcr 
This augmentation and alteration in the works, therefore 
prevented their lieing effective till the end of the year 
1810, when the reservoir at Kensington w'as completed. 

The tirst rental acquired by the West Middlesex Com¬ 
pany was in 1811, amounting only to the small sum of 
about 3S5/.; but trivial as was the riveipt, it is a 
remarkable fact, that more than 1200 houses, of the 
district where they undertook to convey water, hatJ 
not any means of obtaining a regular supply prior to 
their^ exertions for affording it. Though the New River 
and the Chelsea Companies liad laid mains to certain 
points of the district, they extended only to that {)art of 
Marylebone, wdiich occupies the angle betw'een Oxford 
Street and the Edgeware Road; the New River supply 
extending no farther along the New Road than QucIhjc 
Street; the Chelsea Company supplying only as far 
into Southampton Row as Chapel Street. The annual 
water rental from 1200 houses had been estimated at 
1800/.; besides, at that time, about 1000 more houses, 
acane of them very large, with stabling and otlier appen- 



HYDRAULIA. 


97 


ilagcs, were then cither erecting, or to be speedily built to 
the eastw'ard of Gloucester Place; and the latter were 
calculated as likely to produce the annual sum of 3600/. 
llie consideration of these circumstances prompted the 
West Middlesex Company to very strenuous exertions, 
and during the years 1812, 1813, and 1814, they con¬ 
tinued laying down mains with a view to future advantage. 
Hence, notwithstanding the first anticipations of pecu¬ 
niary Ixtncfit were not realized, yet, from the erection of 
new buildings and other concurrent causes, the income 
of the concern has been gradually augmenting, so as to 
afford the proprietors some reason ultimately to expect a 
fair remuneration for the large capital expended. 

The engines of the West Middlesex Company are 
situate on the north bank of the Thames, at the upper 
end of Hammersmith, and about nine miles and a half 
from Ijondon Bridge. The whole of the water is pro¬ 
cured from the Thames by conduit pipes of thirty-six 
inches diameter, extending to a considerable distance into 
the channel of the river, and the water flows into a capa¬ 
cious well, from which it is pumped by steam-engines. 
This place is peculiarly favoyrable for the purpose of 
taking the water from the river, having a fine gravelly 
Ixittom. The company possess about four acres of hind, 
of which a part is occupied by the two small reservoirs, 
excavated at the oommencement of their operations, but 
having l>ecorae unnecessary for their original object, they 
have been disused for many years. The steam-engines 
at present employed, consist of the two formerly men¬ 
tioned of seventy horses’ power, and another of 105 
horses' jiower, which has been recently completed. In 
addition to the great reservoir for •storing water at Ken¬ 
sington, a very capacious one has been constructed on 
the summit of Little Prigirose Hill (sometimes called 
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Barrow HiilJj and estimated to contain 88,000 hogs¬ 
heads of water. Its site being 188 feet above the level 
of the Thames at low water, peculiarly adapts it for 
supplying the houses surrounding the Regent's Park, 
which is an object of considerable importance. The cost 
of this lofty and spacious receptacle, with its various 
mains and appendages, has amounted to about GO,000/. 

The height of die yeservoir at Kensington is 122 
feet above the level of the River Thames, at low water. 
It has a length of 809 feet, by a width of 12JJ feel, 
and a depth of twenty feet. The liotloin has the f<»rm of 
an inverted arch, and the whole is iintnl with bricks. 
From ail estimate of the power of the steam-engines the 
two of seventy horses’ power are capable of daily pump¬ 
ing into it about 8,500,000 im^icrial gallons; and ttie 
same engines, when employed to convey water to the 
reservoir at Barrow Hill, will deliver 1,750,000 gallons. 
The large steam-engine of 105 horses’ piwer, i.s deemoil 
competent to pump into the Kensington basin 2,500,000 
imperial gallons, and into that at Barrow Hill 1,750,000 
gallons every twenty-four hours. The supply of the greatc*si 
portion of the West Middlesex Company’s district pro¬ 
ceeds from the reservoir at Kensington, but the liasin at 
Barrow Hill being considerably higher, renders it 
powerfully efficient for all the purposes contemplated in 
its construction. Besides, with the assistance afforded by 
a small pump attached to the largest steam-engine, water 
may be conveyed to a greater altitude than the reservoir 
at Barrow Hill. 

Having ample moms for procuring and supplying 
water, this company’s operations arc spread over a consi¬ 
derable district. It ‘extends from their works at Ham¬ 
mersmith, in a w«)terly direction through Chiswick to 
Tumham Green, and comprises Hammersmith, part of 
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Fulham, Urompton, and Kensington, passing West- 
l)oume Green to Paddington, and the Kilbum Road, 
St. John's Wood, the Regent's Park to Momington 
Crescent, in the Hampstead Road; then along the 
western side of Tottenham Court Road, and nearly all 
the northern side of Oxford Street. But though this is 
the present boundary of the West Middlesex Company, 
yet they have the power to supply water beyond the space 
here defined, because their Acts authorize them to lay 
down mains in the parishes of Brentford, Battersea, 
Putney, Richmond, St. James’s, Westminster, St. 
Anne’s, Soho, St. Mary-le-Strand, St. Clement Danes, 
St. Paul, Coveiit Garden, St. George, Bloomsbury, St. 
Giles’ in the Field.s, and so much of St. Pancras as i.s 
situate south of Fig Lane. The utmost distance to- 
which the water is conveyed, from the works at Ham¬ 
mersmith, measures al)out ten miles, and the number 
of house.s supplied amounts to more than 15,000, each 
of which daily receives, on an average calculation, about 
1.50 gallor)s of water. 

With the view of improving their s^upply, in 1829, the 
company purchased, at Bamesy about 110 acres of land, 
for the purpose of ctmstructing large reservoirs, that the 
water might settle ami become transparent Ijefore it*was 
conveyed for domestic use. It was intended that the 
capacity of these reservoirs should be .such as would 
enable them to supply a large quantity to the Grwd 
J unction, or any other company, if they should require it. 
If this improvement should be carried into effect, it was 
estimated that, on an average, the additional cost to each 
house for pure limpid water, wouhi not amount to more 
than four or five shillings annuall^^. In consequence of 
Sir F. Burdett's proposing farther inquiry, the plan has 
not yet been realized, though, probably it is one of 

H 2 
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the nio»t eligible projec!ts that h&s hitherto appeared, to 
obviate the ccmiplaintt and objections of the Mjueannsh 
with respect to the qualities of Thames' water. 

lliough the great utility of water-works renders them 
peculiarly deamriog of attention, yet probably, the prin¬ 
cipal reasem of so many plans for constructing them 
appearing almost siraultemeously, was, that the magnitude 
of their cost presented favourable chances for lucrative 
enterprize to those who devised them. Some of them 
have, however, proved advantageous to the cornmunily, 
by largely augmenting the quantity suppliinl for useful 
purposes and domestic enjoyments. Among the schemes 
entitled to notice, was that of the Grand J unction Canal 
Company, who, in 179B, obtained an Act of Parliament 
to construct vmter-works for supplying the parish <jf 
Paddington, and the parishes adjacent; hut twelve yeur> 
elapsed without any attempt being made to efikt the 
object for which it was ostensibly procured. 

Procrastinated as the execution of thi^ jwojirt hail 
been, eventually the public was apprised of an intentiim 
to realize it. An advertisement appeared in the news- 
pajK'rs, announcing tha date of the Act, and th<‘ 
authority conferred by it, besides affirming, tliat “ work> 
axe now coiwtructing and reservoirs making, under tiie 
direction of Mr. lieimie, the enginet‘r, with |)owers to 
effect their purpose, Jar superior to any other in the 
kingdom, and calculated to give to the inhabitants of the 
parishes and streets supplied, an abundance of pure and 
excellent soft water, even in the upper stories of the 
houses, or other buildings.--This the proprietors will 
be enabled to do at a comparatively small expense from 
the abundance of thrir sources;—^from the height of the 
ground whence their water will be taken, lx:ing so much 
aUrt’c the level of the .Thames, and it being so con- 
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tiguous to the pariKhes of Paddington, Mary^ebone, and 
St. George’s, Hanover Square, &c., including all the 
new streets now making and intended to be made. 
The grand main at present casting is thirty inches in 
diameter, and will extend down Oxford Street, convey¬ 
ing a b(xly of water unequalled in the metropolis, and 
which will lie an immense advantage in the cases of 
fire to all the districts through which the pipes will piss. 
“ Great attention being necessary in the execution of an 
undertaking of such magnitude and public importance, 
the Grand Junction Canal Company have thought it 
for the general gf)od, that it should be under a distinct 
and separate management fro»n their other concerns, 
which arc at present sufficient to occupy any company; 
they have therefore entered into an agreement with 
certain gentlemen for the purpose of carrying it into 
effect; in pursuance of which, and for the more effectual 
establishment of the undertaking, application will lie 
made to j>arlianient the ensuing scs.sion, praying to have 
the figreeinent confirmed, and to have the proprietors 
formed into a distinct company. In* the mean time the 
works are carrying on under tfie authority and direction 
of the Grand Junction Canal Company, by virtue of 
the Act of Parliament already made and provided. The 
fund for carrying the water-works into execution is 
divided into 3000 shares, of 50/. each; 1/. per share 
thereon is alrcaily paid into the hands of the treasurer, 
William Praed, Esq., of Fleet Street. The water, in its 
present state, has been analyzed, and found excellent for 
all culinary and domestic purposes; it is also lighter, and 
contains less foreign matter than the Thames’ water; 
l)esides, the Grand Junction Canal Company are now 
engaged in making additional reservoirs, and intro¬ 
ducing streams of water, wliidrare of the finest ({uality, 
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and which wiil enable them not only to perform their 
engagement of giving a supply for at least 40,000 
houses, but also to meet the demand for water to any 
extent that may be required. Hence, it is obvious, that 
the undertaking will be attended with great public 
benefit, and tlie proprietors trust they have reason to 
feel confident of the liberal support of the public.”* 

The elaborate document from which the above state¬ 
ment is extracted, bears the date of November 15,1810; 
but strong as were its pretensions and professions, 
scarcely one of them could then lx* realized, and the 
disappointment proved a fertile source of dissatisfaction 
and vexation. The agreement mentioned in this an¬ 
nouncement, consisted of a lease, conveying to a Air. 
Hill and other persons, the power which the Grand 
Junction Canal Company had obtained in 1798; and, 
in accordance with its purport, an application was made 
to Parliament in the subsequent session, for an Act spt>- 
cificaily to incorporate, as a separate conif>any, the }x*r- 
sons who had entered into the engagement referred to. 
The Act was |>as8ed in June, 1811, and it not *>nly tx»ii- 
firmed the lease witli the |K>wer to construct water-works, 
but likewise authorized the formation of a distinct coni- 
pmiy for that particular purpose, and the roisitig of a 
capital of 800,000/. in shares of 50/. each. In the first 
instance, it was determinixi to create only 8000 shares, 
which prcxlutretl 150,000/.; but the progressive exe- 
cutkm of the undertaking, with some attendant casual¬ 
ties, occasioned the cxpoise to excaed considerably the 
original estimate; and consequently an additional sum of 
money became indispensable. In 1814, a loan of 
18,314/. temporarily supplied several pressing demands, 

• Minutps of Fjvidpfice to « committee of the House of Com¬ 
mons, 1821, p. 79. - * 
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but the money thus obtained being inadequate to the 
objects of the company, they decided upon raising 
another portion of the sum specified in their Act. 

Plausible as had beai the statements of advantages 
likely to result from the project, hitherto it had merely 
caused a very large expenditure; and whatever anticipa¬ 
tions of future profits might be indulged, the prospect 
was distant, as well as gloomy. Indeed, apprehensions 
l>egan to be entertained of the ultimate failure of the 
scheme, so that the value of shares became greatly depre¬ 
ciated, and those for which the proprietcHrs had paid 501. 
each, were actually sold for 23/* Henc^, it was the 
lipitural effect of these discouraging circumstanceb, to 
produce a very great degree of dismay amongst those 
who had embarked property in tlie undertaking. 

The company, however, having engaged in an enter¬ 
prise of sucli magnitude, perseverance was indispensable, 
iiotwitlistanding the enormous and appalling expense 
hitherto incurred, l>esides tliat which might still l)e 
rcHjuircd for its completion. Though a large sum of 
money was then wanted to realize their object, yet any 
attempt to raise the desired amount, by the issue of new 
shares, at 50/. each, seemed to be alike unreasonable and 
unavailing; consequently, from the marketable price of 
their shares, at that time, being so low, the idea was 
suggested of creating additional shares at 25/. each, but 
liaving the nominal value of 50/. When, however, this 
subject was discussed at a general meeting of the pro¬ 
prietors, doubts were entertained whether the Act for 
incorporating them, authorized such a measure as allow- 
ing persons, who should pay 25/. only, to receive the 
same interest as those who hadT paid 50/.; and alsa, 
whether the latter class could ntit eventually compel the 
former to {)ay the iaiger stun, in order to entitle them to 
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equal interest. The case appearing to be dubious, no 
person would venture to take any sharea, on conditions 
involving such contingent liabilities; the proprietors, 
therefore, resolved to apply to^arliament, for an Act to 
enable them to create shares, which they might sell for 
any price that could be obtained, according to circum¬ 
stances. The Act was passed in March, 1816, and 
invested the company with power to create shares, at the 
rate of not less than 10/., nor exceeding 501. Hence, in 
June, 1816, it was decided to create 1500 additional 
shares, at 25/. each, but conferring the right to an equal 
interest with those for which 50/. had been prcvimisly 
pmd. At the time of issuing these new shares, the pei^ 
sons who were the subscribers to the loan of 1814, had 
the option of converting the amount of their respective 
subscriptions into capital, by receiving an equivalent in 
shares, and the majority atxxxled to the |>roposition, when 
the remaining sliares were divided amongst the proprie* 
tors, in proportion to the number held by each prior to 
the division. Every proprietor had also the choice of 
taking all, or only a {lart of the sliares allotted to him ; 
and those that were refused being afterwards apfxirtioned 
by another divirion, the persons then constituting the 
com^ny, ultimately took the whole at 25/. each, although 
the current price in the market, at tliat was but 

28/. This measure opportunely realized 37,000/., 
including the part which liquidated the loan of 18,314/., 
contracted prior to the passing of the .;Vct; but in 1826, 
another sum of 50,000/. was added to their capital, in 
order to edect some improvements, consisting of a new 
reservoir, and appropriate mains to connect it with their 
works at Chelsea. I'heir property was likewise aug¬ 
mented by some land, furnished by the Grand Junction 
Canal Company, and valued at 27,000/.: this is occupied 
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by their reservoirs, engines, engine houses, fire, at Pad¬ 
dington. Besides the different sums enumerated, may 
also be added, that under an agreement between the 
Grand Junction fVater Cqippany and the Regent's Ccmal 
Company, the latter expended, on account of works for 
the use of the former, the sum of 48,169/. 0«. Sd., so that 
the whole amount of money invested in the water-works, 
in 1828, was estimated at 312,669/- 0#. 3d. 

Another unfortunate circumstance likewise retarded 
the progress of this company's operations, and contri¬ 
buted to increase their embarrassments. As Mr. Rennie, 
the engineer, had expressed a veiy favourable opinion of 
the capability of stone pipes, to bear the requisite pres¬ 
sure for conveying water, the company adopted their use. 
Experience, however, proved the fallacy of his statement; 
and after considerable expense had been incurred, it 
became necessary to remove them, and substitute iron 
pi}>es, which were deemed far preferable for the purpose, 
though, at that jieriod, some prejudices were entertained 
witli rcsjwct to their affecting the quality of the water. 
The loss of time occasioned by the injudicious scheme of 
\ising stone pipes, was considerable; and the expense 
incurred by removing them, and substituting others in 
their place, amounted to nearly 11,000/. 

The company at first derived their supply of water 
solely from the Grand Junction Canal, which received it 
from the rivers Colne and Brent, as well as from a large 
reservoir, consisting of nearly 100 acres, that was filled 
by the various streams of the Vale of Ruislip, in the 
north western part of Middlesex. The water flowing 
from these sources had been represented as remarkably 
pure and excellent; but its qualities were found to be 
inferior to the water of the river Thames, lioth as regarded 
softness and transparency* which consequently produced 
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dissatisfaction and complaints. Indeed, the Directors 
acknowledged that **such complaints were not without 
reasonable ground, the quality of the water taken from 
the canal had disappointed the expectations of the pro¬ 
jectors of the original plan ^ the experience of years 
having shown that it was impossible to keep out of the 
canal and the Ruislip reservoir, land drainage; and 
whilst the Thames w as turbid only during die fliXKis ol* 
winter, the canal was frequently so. 'Jlie waters of the 
Brent were discovered to be so foul, that it was necessary 
to prevoit their entering the canal; and a like neex'ssity 
caused the waters of the Ruislip reservoir to l)c conducted 
by a tunnel under the canal—the supply from both these 
sources proving unBt for the use of the water-w'orkh.'”* 
This sombre statement exhibits a very striking contrast 
to the fascinating representations given to tlu* public at 
the announcement of the concern; but whether it 1 k' 
correct or otherwise, a change in the source of obtaining 
tlie water afterwards took place, and circumstances st'emesi 
to render it indispensable. 

In the progressiva extenrion of the company's o|K!ra- 
tions, at a subsequent period, the demands u{K)n thi'in 
for water increased to such an extent, that the canal 
company experienced not only great inconvenience, hut 
actual difficulty, in supplying the quantity which the 
wants of the former required. Hence, on the formation 
of the Regent's Canal, an arrangement was mode between 
the several parties, for transferring to tlie Regent's Canal 
Company, the legal authority to furnish an adequate 
quantity of water, for the use of the Grand Junction 
Water Company. But another circuinsUnce had some 
'mfluence at the time ot making this agreement, for it was 
presumed, that deriving the water from a different source, 

* Minutes of Evidence. 



UYUKAULIA. 


107 


would tend to obviate the complaints about its quality, 
as well as afford the means of a more abundant supply. 
In this instance, however, the expectations indulged were 
but partially realized; and the quantity supplied by the 
Kegent's Canal ultimately proved quite disproportioned 
to the constantly increasing demands of the public. Com¬ 
plaints also frequently occurred, both with regard to the 
c|uality of the water, and a deficiency in the quantity 
supplied, which finally occasioned the Grand Junction 
Water Company to determine upon procuring it, for their 
puiqKises, solely from the river 'Fhames. From this 
cxulierant source alone they have obtained it ever since 
September, 1820; and, notwithstanding the confident 
asseverations of a few medical practitioners, and the mis¬ 
representations of interested and not very enlightened 
schemers, probably better, or more salubrious, water 
cannot l)e found for all the necessary and useful purposes 
of human life. 

When the company had decided to obtain water from 
the Thames, they purchased about four acres of land at 
t’helsea, on ilie bank of the river,dn order to construct 
appropriate works for effecting their object; and the site 
is between the Royal Hospital and the Chelsea Water 
Works. At this place two steam-engines were ererted, 
each having 100 horses' power; and the method adopted 
to procure the water is similar to that at the West Mid¬ 
dlesex Works, by a means of a conduit pipe laid many 
yards into the bed of the river, with its extremity termi¬ 
nating in a small inclosed building, denominated — a 
dolphin. The top of the pipe, at this point, is nine 
inches below the surface of the water, at the lowest state 
of the tide, and the pipe has an inclination of six inches 
towards the engine well, which is constructed much lower 
than thd conduit pi|K'. The ^cani-ongines pump all the 
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water from this place tt> reservoirs at Padtlington; and 
since the year 1827, great improvements have been made 
in the mains, and some other parts of the works, at a very 
large expense. 

For the reception and preparation of the water, the 
company have three spacious basins, at Paddington, 
which are respectively called the North, the South, ami 
the Engine reservoirs. The one designated the North ^ 
is estimated to contain 153,456 hogsheads of water, 
having an altitude of ninety-one feet ten inches alxive the 
high water mark of the riverThames; that called the .Sow/A, 
has the like relative altitude of eighty-five feet ten inches, 
and vrill contain 139*921 hogsheads; and the 
reservoir will hold 65,063 hogsheads; but it is fonmnl 
fifteen feet lower than the latter, its height alxive high 
water being only seventy feet ten inches. 7'he Nortli 
and South reservoirs being constructed at different eleva¬ 
tions, as well as in situations higher than tlic Engine 
reservoir, their respective ])Osition airurd.s the advantage 
of allowing the water to flow from tlic higher to the 
lower, whenever occaidons may require it, without dis¬ 
turbing the sediment, aftef the water has become clear. 

Though all the watar supplied by these works be thus 
obtained from the Thames, yet it remains for some time 
in the reservoirs, in order to settle and dejiiosit its fecu¬ 
lence, before it is allowed to flow into the mains for 
domestic use. The quantity daily supplied averages 
nearly 3,000,000 of imperial gallons, and about two- 
thirds of this amount are delivered to heights varying 
from 90 to 110 feet; but the remaining one-third 
consists of the highest service, which is from 110 to 
150 fcH?t above the lev^ of high water in the river. The 
high service is principally effected by means of a steam- 
engine of seventy horses' erected at Paddington, 
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and having a stand pipe rising sixty-one feet two inches 
alx)ve the South reservoir. Thus the elevated site of 
the reservoirs, and the power of the engine, facilitate the 
conveyance of water to any altitude that circumstances 
may render either desirable or necessary. The greater 
part of what is termed the low service, being much below 
the level of the reservoirs, the water flows to the cisterns 
directly from the mains, without employing the steam- 
engine ; and the most distant point of their supply is 
alx)ut two miles from the reservoirs, which are at the 
distance of nearly two miles and a half from the works 
at (-heisea. The quantity of water which each house 
daily receives, has been stated to average more than 3()0 
gallons, consequently allowing a large portion for waste. 

The district over which the supply of the Grand 
Junction ComfMiny extends is comparatively small, and 
occupies a narrow space from their works at Paddington 
to a point near to the southern extremity of the Hay- 
market, whence it is bounded by a line running in a 
northerly direction up to Oxford Street, and it includes 
the intervening space between that line and the eastern 
sides of Hyde Park and the ^reen Park. It also com¬ 
prises a number of streets from the Uxbridge Road to 
Seymour Place, near the New Road. But thougl\ its 
boundaries l>e so limited, it contains about 8,000 houses, 
many of which are large; and as one-fourth of the number 
have also the highest service, consequently a proportionate 
rate is paid for the convenience. 

When the high service was first undertaken, the great 
trouble and expense to effect it, beyond the ordinary 
means of supplying, seem not to have been calculated; 
but as the additional cost was coilsiderable, it liecame an 
incumbent duty on the part of the Water Companies, to 
increase the rate, so thai th^ remuneration might lie 
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adequate to the advantage afforded. Jusl and reafson- 
idde, however, as the attempt must appear to the redeeting 
and dispassionate, it involved the Grand Junction Com¬ 
pany in a vary serious contoation with many of their 
tenants, several of whom engaged in a plan for opposing 
them. This circumstance temporarily affected their 
prosperity; and if the project had succeeded, it would 
have had the fatal effect of greatly depredating the value 
of their property, with the probability of rendering their 
works almost useless. 

Though the Water Companies ventured to advance 
thdr rates, it was merely to imlemnify themselves for the 
extraordinary practice of plentifully supplying water foi- 
domestic use, to the very tops of the housi*s; and to 
accomplisli this imp>rtant object, they had expendetl 
money to an enormous amount, yet the* utmost charge 
ever made for this great convenience, including ail others, 
amounted only to about one farthing a barrel! Ik^sidcs, 
this fact is entitled to very particular attention, Inx-ausc, 
small as was the sum, it was considcrcnl extraxmgani and 
unconscionable, by pn association of pi^rsons, the most 
active and conspicuous of whom either possessed easy 
lucrative places under the government, or Ixdongfxi to 
the.niedical profession, than whom none generally receive 
more ample or liberal remuneration for services, some¬ 
times very unimportant, and too frequently ineffective. 
The drcumstances, however, led to a iiarliamentary 
investigatum, the particulars of which will narrated 
in some subsequent passages; and the whole tenour of 
the evidence adduced will clearly show, that the complaints 
were ddicr captiously frivolous, or palpably unjust, 
though ttey had tlic e^ect of injuring and retarding the 
prosperity of the Water Companies. Indeed, its chief 
object seemed to be that qf saving a few pounds annually 
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to a very small number of individuals^ havii^ no views 
of conferring a benefit upon the community, though their 
conduct produced great uneasiness, and occasioned consi¬ 
derable expense, both to the Water Companies and the 
public. In short, the end aimed at could not but appear 
insigniheant, in the estimation of every liberal mind,, and 
the means employed to attain it, at once ungenerous and 
and illaudabie. 

The numerous inhabitants of that portion of the me- 
tro)X)lis which is situate to the north of the river Thames, 
and east of the City of London, formerly depended for a 
sii[)ply of water upon the New River, Shadwell, and 
Westliam Water Works; but the quantity afforded by 
these different establishments was partial, and generally 
inade(|ua(je to their various wants. Indeed, in some pmts 
of this extensive and populous district, so gte&t yrm the 
deficiency, that many persons were constrained to procure 
it by any casual means, which circumstances placed within 
their power. 

The works at Shadwell originated with Thomas 
Neale, Esq., the lessee of estates in parish, belonging 
to the Dean of St. Faufs; and at first the establishment 
merely employed one four-horse engine, but in the year 
1679, on the works being rebuilt and enlarged, two%vch 
engines were erected. For the security as well as the 
improvement of his property, in 1687, Mr. Neale applied 
for a charter, and at that period he divided the concern 
into thirty-six shares, which enabled him to realize a 
considerable sum of money. A few years afterwards, 
the shareholders were constituted a corporation, by letters 
patent, dated 1691* The horse engines were employed 
to raise water till 1750, when ft was Reeled by the 
use of a steam-engine, constructed upon the old plan; 
however, its power proved ingidequate for its purpose, 
and occasioned serious hxsses to the proprietdlte. Not- 
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yrithftAnding the palpable inefficiency of the maerhinery 
for it« intended object, no attempt was made to augment 
the means of suf^y till 1T74, when the ccunpany pur¬ 
chased an improved steam-engine from Messrs. Doulton 
and Watt. Its power was calculated to raise upwards 
of ,^000 gallons of water every hour, and consequently 
at once increased their ability to supply, as well as mate- 
rially diminished the ex[)cnse of their operations. The 
Shad well Water Works supplied a district, containing 
aljout 8,000 houses and other buildings comprised in the 
space extending from the Tower of London to Limehouse 
Bridge, and from Whitechapel to tlie river Thanu^s. 

The lower part of Whitecliapel, Stepney, and Bethnal 
Green, as welt as the adjoining villages of Bow, Stratford, 
and Bromley, were supplied by the water-works at West 
Ham. This establishment began its o|x;ratton8 in 174o, 
and had bodi a steam-engine, and one that moved hv 
water, with a reservoir at Mile End. The propc'rty 
consisted of four shares only; and in 1807, the works, 
as well as thc^ situated at Shad well, were sold to the 
Ltmdon Dock Company. 

Constantly increasing |s was the population of tliis 
extensive distiict, during a long period, the means of 
supplying water for ihdr domestic and other purposes, 
continued to be nearly stationary. Hence, a large portion 
of the inhabitants i|ere subjected to great inconveniences, 
till a remedy was providedy and the deficiency obviated, 
by some enterpniang individuals engaging in a project 
to establi^ water-w{M*k8 upcm such on extensive scale, as 
should be competent to convey abundance to every part 
of the various parishes. In the ooume of the year 1807, 
they were moorperated by on Act of Parliament, under 
the designation of the East London Water Works* Com¬ 
pany, with authority to raise^the sum of 100,000/. for 
effectingi^heir purposes, in 1,000 shares, of 100/. each. 
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'rhis large capita), ht^wcver, was not^mly sdeli atp^ttded^ 
bat proved so for insufficient fer attoiniflg Ith# blyeot 
contemplated, that in the subsequent l0OffS^llloib«r 
Act became indispensable, to empower theoi to raiee the 
farther sum of ff8ff,OQO/. by cieadng ^£800 addliiiliil 
fdiarcs; thus increasing the capital to 880,000/., and Hie 
number of shares to 8800. The Act aim invested H)e 
company with authority to purchase from the London 
Dock Company, 4he water-works at Shadwdl and West- 
ham, which they Consequently accompliHyed; but to 
obtain tll6 possesmon of both establishments, and for their 
subsequent improvement, required the expenditure of 
180,000/. Whether it be an insurmountable difficulty 
to form a statement which, in the first instance, shall 
approximate to tlie real cost of a great undertaking, ia a 
proUem that yet remains to be sidved; fear, in this 
nearly four times the amount of the original estimate was 
required to carry on the operations, within a short period 
from their commencement. 

The company having chonen Old Ford as the most 
^ligiblc place for their purposes, ob|ainefl about tll^y 
acres of land on the banks oC the river I.ea, and well 
adapted fm* the dtuation of works, capable of affording 
A plentiful supply to all the inhabitants of the large dis¬ 
trict intended to be the scene of their Operations. For 




which altogether occupy about elevdn acres. The two 
largest are situate on the east side of the Lea, excatNed 
so that their bottoms are on a level with the bed of the 
river. The depth of two of them is about ten fftet; the 
other two about llteen feet six inches; ah^thevdudeara 
incloied with hrick^work. The btter Uie iltiiata on the 
west side of the rivefi hang abo adnk five feet six itidbes 
deeper than the others, that tjieir bottoms might he 
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06»eD leet below tlie surfuce of the water, at nieiUuiii 
and ao aa to haeit their siuface level l)etwcen the 
^paii^ and neap tidm. The water flows into these reser¬ 
voirs, frcNm the river XiCa, through six channels, having 
aiiogeOier a mMi of fortjr^wo fem, but differing in 
diqatb, two, of thus being Ibur faet six inches, thrt?e 
others fiHtr Jaet, and one three leet six inches, deep. 
Burti^ spi^ tides the water nuts into tep for about 
flair during the neaptide% about two 

hours; ^ '^sriten the whole are flUed, the; contain a 
suiBoic^ quMirity for a week's supply. ^ 

When the reservoirH arc quite full the water is usually 
pennsttod to remain in them for two or three days, that 
it ou^ deposit its fecalenci' and become clear; besides, 
the whole are so oonstructed that the contents of any one 
may be drawn off separately, by means of the difierent 
tunndls which fornt Ujc connection between tliem. The 
imid that accumulates can be readily removed, because 
their construction admits of [tlw water being let out to 
within eighteaf) indies of the bottom, at the lowest neap 
tides; and any that may remain can be pumped out by 
the engines: thus, whene;ver cleansing becomes necessary, 
it is effected without any difficulty. An aqueduct, con- 
sqrflded under the river Lea, forms a communication witli 
each <ff the reservoirs; and the eoropeny have likewise a 
re^oir at Mile||Bnd, near to the Regent's Canal Bridge. 
Its site is about sixty feet above the level of the river 
Lea, and it is sufficiently capacious for supjflying 6000 
hpuses. In addition to the varioiu^ spadous receptacles 
idraady enumerated, there are means to form another, if 
it should be required, by Glutting up the canal, called 
the Water Works'HiV(W, at Stratflnrd; and the length of 
this is about a mile, with a width of from thirty to forty 
feet. Connected with this ^anal are two iron mains, one 
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them being twelve inches, and the otheiMiiiia iiMdies, 
in diameter; besides, the operatiotwi have the awistaiM^ 
of a breast-shot water-wheel, equal te.^pMwntj 
power. 

The distance of the {VUMsipdi works from the 'Tlimnes 
is rather more thmi three miles; but the Act of Parlia¬ 
ment to incorporate the company, eqjoined that.the wbide 
of U>eir supply of water should be taken from the river 
Lea, when the water flows tip during the tides, and the 
mills have discontinued to work. Acoordhog^y, as the 
sluices belonging to the mills^ situate upon the baidca of 
the I^*a, may be opened more or less, the time varies at 
which the tide reaches the reservoirs at Old Fend; but 
in general it is n^r an liour later than in the channel of 
the Thames; and at the time of low water, the levdl sur- 
fat^e of the latter is about thirteen feet lower than that of 
the river Lea. The perpendicular rise of the tide in the 
'lliames, at the mouth of the X.>ea, is eighteen feet; 
whilst, at the water-works, the rise is only five feet. This 
(.ircuinstancc occasions the water of the Lea to be pent 
itack and accumulate, during the rising of the tide in the 
'I'hanies; so that four hours el|tpse before it begins to 
flow up to the reservoirs, when the whole mass of water 
collected in the l...ea, between the Tliaiues and the re0^- 
voirs, passes the site of the water-works. The water 
runs down the Lea, towards the Thames, at the rate of 
about two miles an hour, but its return does not average 
the rate of one mile an hour, mid it scarcely ever flows 
up three hours; hence, this alternate flowing of the 
water upwards and downwards, occasions the reservoirs 
to be filled by that of the nym* Lea only. Although the 
tide flows up the Thames for about «x hours, its current 
in the Lea is not nearl 3 r so long; sometimes it is not 
more than half an hour, and, during floods, it does not 
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ntn lil^^ a}l. By the coum of th^ invcr the title com- 
about a mile lieyoiid the works. 

ai) the modes of obtaining water 
abenre (lesmbed> in 1SS9, tbe coiinpany dosnied it neces* 




i»f JNiiiaincfit £»* ibe imilime. This autbori Ked 
liu^ M icgtA m fstan a plocse at or 

nesn^ UtiBfiiige m imsH ootiftniot a large 

iwnNnr^teivedvbig lt« near tbek wbrka Far dfecting 
tha dii§eetA. odoiiacted with the axactiiKN} df this plan, 
the ako glta Bie power to niiae an additioital sum of 
moneyi aiilq^nit^ to Another provision 

efia)deft4pra^i^>r to hold 150 sliares in the concern, 
llxiiigh |iiwvicntfily no persrni could poesess more than 
fifty; aiid It presmlxHl the rate per cent., according to 
the lentdl «t which they should chaige for a supply of 
watef^y with an obiigatkm to.afibrd it, whenever reejuired, 
in those places where their pipes were laid down. Large 
at may be their dii^rkt, it must be obvious, that the 
Bast London Company possess the most ample means of 
collecting any quantity of wat^ that may be requisite, 
for enahliog them to give a jdentiful supfdy to the whole 


of the inhabitants. 

* The water supplied these works is conveyed to tlu' 
avesage height of seventy feet, by the aid of several pow> 
eifbi steam-engines; two of which possess about forty 
horses' power, each liaving a cylinder of thirty-six inches 
diameter. Another has alxntt seventy horses' power, 
with a cylinder of fifty-four inches diameter; and there 
are two otliers, which are dc^nated as ninety horses' 
power, hut can be adualJy worked as Wgh as 108 horses' 
power, Ixith having^ylindina of dafy inches in diameter. 
Besides, the water-wheel at Stratford, having a width of 
fifteen feet three inches, likewise possesses power sufheient 
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to iorcc water trum liioety to one tmndred foot «lx>ve the 
level of tlie river Lea. On the average, litis wheelyrorks 
twelve liours a day, and occasionally niatay,,iii 6 |:e|^^pe- 
cially when the land waters ate flowing, or the 

high tides. The company likewise iiave an engine at 
Shadwell, for the piirpo^ «of ohhdnii^ a supply fipni 
the Tharnoe, if mrvaiinstinides should render it nen^mry; 
but the water of thn Lea being deemed prefer^ile, as 
well as the ipiantity abundant, the use of this machine is 
not required^" ' 

The tekumle of the East I^ndon Company amount Ui 
about 45,0p0, and tlteir means arc*adiqu|tfle to supply 
nearly double the tiunil)er, if such an increase of the 
iuAabitants should require it. Indeed^ circuimtances 
render such a contmgeiicy higldy probable, from the 
number of houses eohstiuvtiy er^ting in that part of the 
metropolis, besides its abounejing in concerns, in which 
the consumption of water is very coiksiderahl& A 
tolerably correct idea may be formed of die magnitude 
of thdr operations, from the very comprehensive district 
which they sit|q>ly. It extends, in 9 southerly direction, 
from iheir works at Old Fovd, through Bromley and 
Bluckwall, to the river Thames, and northerly to Lower 
Clapton. From this jioinS the boundary runs to*Sun 
Street, Bisliopsgate Strcf|, and thence through Mimscll 
Street, Ooodman's Fields, to die river Thames, at a 
point between the Lcrndmi mid St. Caduoine Docks. 
For effectually aial amply supplying a «pace so exten¬ 
sive, they have laid down between SOD and SOO miles of 
iron pipe% stwne of which have cost seven guineas [icr 
yard. The pipes vary in dimensions, from thirty-six to 
six inches in diomet^; but the ^ater part consists of 
the large dzes, which have numerous rainiflcations of 
less dimensions, fur supplying inhabitants in streets 
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bmnching finom those where t^ie prbdpid mains are 
fdaced. 

The greatest distance to which the snfkpl^r htnn the 
works extends* is about three milet* measuring by the 
oomae of the pipos; and although the pressure at the 
engjuMia b estimated at ISO leet* yet the resbtance from 
Md&aa vmtSIf {xrevents Ihe water from rish^ higher 
thm abwt lixtj or ier«l7 r«M; and «e «^ity 
of the distrsct* some didSculty attends the supplyii^ of 
cbtams* that am placed twenty feet aborelhe level of the 
ground. The usual servloe, however, averages from six 
to eight Ihm ubote die pavement, though some bouses 
are served as hi^ as thirty; but as the eianpany neither 
profess to give high service^ nor make mxj charge for it, 
the difierence in the height cannot reasonably be a source 
dusatbfrKstion to dseir tenants, to whom about 170,000 
barrels of water are daily conveyed, constituting, in the 
whole, abont 60,000,000 barreb in the year. 
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CHAPTER Vlf. 

Water Works for sapp|^ti|f ^ Soathem Riirision at the lletro- 
polis. Origin of tiliose in SiMi^wark. ([^untity~|>f Waster and 
number of Hoi»e» tiipplied^ 'Company incorporated for coii- 
structiiig Works at Iiambeth: Number of Shares and«n)|pBnt of 
Capital. Situation: Mains and District. Quantity of Water 
furnished: projected improvements. South London Wa^r 
Works. Aet ed Parliament for their fosmatadh, &c. First 
OperatLtma. Site of Works: Steam-engines, Mi^nsy and source 
of Supply. Reservoirs. Improvements, Distekt, n^hcr of 
Houses: q^nSty of Water supplied, &c. Scheme ^br%<mvey- 
ing Water to Southwark from the river Wandte. 

' '■ . ' ' ' ' , 

'I he supply of water to the great population rm^idii^ in 
tliat partof the metropolis, which is ^tuate on the souritern 
side of the Thames, baa given rise to diferent estaldish- 
iiKMits for the purpose; and it has already been stated that 
Southwark was formerly supplied from a pond at St. 
Mary Overies, os well as by two jwheels bdonging to 
the London Bridge works, ercKited in the Sftli arch from 
the north and second from the south, under a lease 
granted by the city, in 1767. However, at the period 
when the building of a new bridge was contemplated, and 
therefore the removal of the water-wheels would necessa¬ 
rily take place, both establishments mere in a veiy in^- 
cient state, besides haviitg their pipes rumung iii the same 
streets, so as to interfere much with each other. In fact, 
such was the inconvcnieDce attending their dilapidated 
condition, aS to require a considerable 'ilxpenditare for 
making those improvements that time and circumstances 
had rendered indispensable* 

The Borough Works, at St., Mary Overies, having in 
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185BO, become the property of J. Edwards, Es(j,; in 18^, 
he purchased, ftum the New River Company, the works 
on the ^uUi side of I^Midon Bridge, and combined both 
concermi by the designation of the Southwark Water 
Works, The whole beii^ thi^i possessed by an opulent 
individual, two steam-engines were erected,one of thirty- 
six horses' (lower, and another of eighteen. Prior to thin 
period the supply of abater had always be«i conveyeti 
tlunoiii^ Wooden but these* were gradually taken u(> 
andiztminpeftof larger dimensions substituted, var)'ingin 
thdr diameter, from three' to sixteen inches. Another 
important alteration consisted in the mode of taking the 
water from the Thames; and instead of obtaining it near 
to the shore, a large iron main was carricxl aloUg the iKittom 
to the middle of the river, where it is gravel ly->-the inouih 
of the conduit for conveying it to the wells of the steam- 
engines liefng also covered with an iron scmi.s()here, {K*r- 
forated with a great number of small boles. This con¬ 
trivance is placed eight feet below the low-water mark, 
and the anterbr end of the conduit, adjohung the well, ha.s 
a vessel coQstnicted with wire for intercepting any sub¬ 
stances that may pass tlirough the holes of the semi- 
sphere: the water also runs through another similar con- 
irurAnce in its passage to the pipes for supplying the 
inhabitants. The establishmeot has not any reservoir, 
but in order to obtain a height of pressure,, the water is 
pumped into a cistern ooMtnicted at the top of a tower, 
nearly sixty feet high, and adapted to contain from 900 
to 400 barrels of watmr, whence it flows to the houses 
below .its V'vel, some rccetvii^ it as high as lo ty4wo 
feet The two engines are competent to raise 4^000,000 
imperial gallons in the oourosof every twenty-four hours. 
In the original construction and aubse^itentttoprovoment 
of these works, more tlum 7<l,000f» have been expended 
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at different times, and they supply about 7000 houses 
daily with about 1,500,000 gallons of water. The high 
service extends only to about 800 houses in the district, 
which comprises a space, in various directions, two miles 
from the engines; and the great Hospitals are supplied 
from this source. 

Various, ample, and effective as were the watfir.works 
on the north side iff the Thames, nevertheless, the inhabi¬ 
tants of Southwark and its environs, principally depended 
ii))on the above two establishments for a very long period. 
Defective as were the means, and incommensurate with 
the wants of the great and continually increaring popula¬ 
tion, tile object of supplying them with water seems to 
have uf&rded but little temptation to the speculative part 
t»f the community. Eventually, however, a number of 
iiulividualg associated for the purpose of forming the 
Lambe th Water Works. They comnlbnced their Opera¬ 
tions with a small capital; but by careful management, 
and avoiding a large expenditure at the commencement, 
a remarkable degree of success attended their enterprise. 
At first each preprietor gave his sigrvices gratuitously: 
one acted as secretary, another as engineer, others as 
managers, collectors, kc. This practice continued for 
many years, during which, instead of dividing the profits, 
they were devoted to the improvement of the works t and 
the pecuniary result affords tile amplest evidence of their 
economical proceedii^. although this may be one 
cause of their^prosperity, it must be Obknowledged that 
otluill also epneurred, and among the principal perhaps 
may be naaledt the extensive and populous district of 
which th^ liave long had the almost exdlurive supply, at 
an incQDi^ndile edat, iniksinuclf thdr works copied 
only a small spacp on the bank of the Tliamos. Besides, 
they avoided to incur any^exji^nse in constructing large 
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reservoirs, but oOMveyetl the watlr directly from the river, 
so that their diibursements were fsmall, tti a cxunparison 
with iiioRt dT the Water Companies. Hcfnce, they 
derived a greater pecuniary benefit from tbexr operations, 
in projxMtion to their extent, because the rates were nearly 
the same. 

The proprietors of the Lambeth works were incorpo. 
rated as a company in the year 1785, by an ** Act of 
Parfiament fior Supjdying the Parish of I.«ainbeth and 
parts adjacent, in the county of Surrey with Water 
but the Act restrained dicm from laying down pipes for 
conveying water into any of tlie streets which at that 
time were paved, and situate in the parishes of Saint 
George and Saint Saviour's, Southwark. Their prt>|KTfv 
is divideti into thirty-two shares, on each of which 185/. 
was originally paid; but though the Aci for their incor¬ 
poration defined die number of shores, it did not tix th** 
[wedse sum to he advanced upon each, and therefore the 
subscription was extaided as neccsdty or convenii nre 
required. Howev'er, the nominal amount of a share was 
understood to be 300/.; and this aunt had been actually 
paid upon the whole number, the capita) would then have 
amounted to 0600/.; but of tliis only 50SO/L was really 
advanced by die original aharehold^. 

Though die latter oonatitated the total amount of 
the first outlay upon the works, yet their progressive 
extem^ti has since required the expenditure of large 
sums, which have beeu provided by the dOcasioiial appli¬ 
cation of the whfde of die income piiifiOse, 

inst^ of paying dividends to the propiisi^ or call¬ 
ing upon them for additional subaeriptliins to augment 
the coital* Conaequently, during sixteen years of die 
time that has elapsed, firom the oommeBceroent of the 
undertaking, no dividends have been paid; and the 
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periocU of their being maide have generally been irregular. 
Sometimes the prc^wietcas did not receive any dividend 
for several successive years; then for two or three years 
a dividaid would be rt^^larly made, but afterwards it 
was again suspended: so that by thus occasionally 
expending flte income instead of dividing it, according 
to a statement delivered to tlie House of CcHumons, in 
1828, they had actually expended upon the works the 
large sum of 130,084/. Ss. 5d.—nearly the wliole of which 
had been derived from the profits of the concern, exclu¬ 
sive of the dividends paid at diderent tames, and all other 
incidental expensea^Perhaps this has been the most 
lucrative of any Water Ck>mpany ever established; for, 
according to a statement made to a committee of the 
Mouse of Commons, in Fd>ruary, 1834, the thirty-two 
sliareholders had received annual dividends, during six¬ 
teen years: viz. frenn 1818 to 1833 inclusive, the large 
.sum of 60,400/.—'the lowest being 50/. and the highest 
2501 .,—several of the payments being 100/., 130/., and 
150/. The estimated value of each original share was 
also stated to be 3000/. • 

The Lambeth works are situ&lein the Belvid(u« Road, 
at a short distance from Waterloo Bridge, and nearly 
opposite to Hungerford Market. Until a recent period, 
the establishment conaisted dT two steam-engines, one of 
eighty horses' power, and anodier of thirty-six, which 
impdiled the water to the cist^vis of the tenants,—the 
highest service bmi% then mily forty-two feet above high 
water mark. The greatest distance of the supply from 
the works was about ^ree miles; and to afford assistance 
in cases of 6res, a large cistern, containing more than 
400 barrels, was constantly kept ^ull. Besides, a man 
particiilwly attended to such cadtfergenci^, so tliat when 
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a fire occurred, he immediately turned the cock to fill the 
mains, wliilst the at set it to work. 

Though such was formerly and state of 

the woi4is» in 18SS, some impokant impiovcmefiis wea^ 
introdut^ by tKe erection of a new steaiii..en|^ne of 110 
ho^’powa, «ad al» the amrtructkjo of tiwervoii- on 
Brixton Hilt» at an altitude of 15d fe^ above high water 
mark. Previously to this period, the conduit of three 
feet diameter for obtaining water, extended only about 
300 feet into the river, and had a dol^in at its extremity; 
but at the dnic of erecting the engine the conduit wa^ 
lengthened by tlie addition of nei^|||v 100 feet, termina¬ 
ting wiU) a grating tliat rests upon a gravedly bank, six 
feet below low water mark. From this place die water is 
pumped to the elevated reservoir at Brixton, which faci¬ 
litates tlie high service, as well as renders the general 
supply more regular. The exccutioit of this roceptacK' 
allows ail the mains to be constantly kept full, so as to 
afford imimpt and amjde assistance when fires txcur, 
besides an increase of quantity to each house. Since the 
cxmstniction of the .above reservoir, two others have like¬ 
wise been formed, with uliShrent elevations on Brixton 
the intention of one of them being to filter the water. 
Tlie surface of both the latter receptacles consists of' 
about three acres, with an average depth of fifteen 
feet, and adapted to cemtain nine days supply of their 
whole district. To provide for these and other Improve¬ 
ments, die company (ditai ned an Act ai Parliaiiient in 
1834, to enable them to augment their capital 180,000/. 
by shares fjf 1004 each. 

The Lambeth Company’s d^rict comprises about 
16,000 houses, form^ly diyided into two portions, to each 
of which the wat^ was supplied tbtoo times a week, by 
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alternately working one of the engines—the largest being 
employed from seven to ten hoars a day—the wiallest a 
greater number of hours, but both never woirked at the 
same time. The highest pouit to which their power was 
applied to impel water being only sixty feet above the level 
of the Thames, high seiirice did not form an oliyect of 
supply; and about 1,500,000 imperial gallons w^e then 
daily conveyed to the cisterns of the tenants. Their 
pipes arc laid down over a space extending along the 
banks of the Thames to the back of Vauxhall, thence 
turning towards Kennington Common, Walworth CJom- 
mon, Kent Road, Bermondsey New Road, and to Bank- 

Ml. 

side. The principal mains arc iron, eighteen, twelve, ten, 
and nine inches diameter; though till lately a consider, 
able part of the service pipes were wood; but iron pipes 
have been gradually substituting for them; and this 
ojiemtion will continue till the whole consist of the latter 
material. 

When the water was originally obtainetl at a greater 
distance from the middle of the stream, and conveyed to 
the houses in the same state as it came from the river, 
dissatisfaction with its qualitf often occasioned serious 
complaints. Indeed such might naturally be expected to 
occur from the situation whence the supply was prodired, 
because it was particularly liable to be rendered turbid 
by mud and other matters being mixed with it, from the 
constant motions of barges and boats, as well as the 
ebbing and flowing of the tides. Though turbid water 
be of^sive to the sight, experience has satisfactorily 
proved that it is not injurious to health; nevertheless, 
perfectly clean and limpid water bciii^ preferable for 
beverage, and indispensable fof washing and various 
other domestic purposes, all the Water Cmnpaines will 
probably adopt some decisive means for purifying and 
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rendering it thorot^phly ek«r, so mi to convey it in tliat 
oofiditbn to the inhAbitanto. The period may not be far 
distant, when tbe residents nf this great and populous 
metropolis will, perhapt, hawe the ipdrtoitage of generally 
reoeivi»gjS2^ed wai^lbr^reluef domestic uses, suc¬ 
cessful experimmits haring demonstmted its pmctica- 
biiity. Befddes the increasing taite for dbanltness and 
other circumstances, reqidr^ that i nyroy enieiitt shall 
adapt its condition to ^ wants and habitudes of the age, 
and therefore its supply should he as pure and transpa¬ 
rent as its nature will admit. 

Although three establishments had Icmg existed an the 
southern portion of the metropolis, for supplying water 
to its inhabitants, besides their having die use vi many 
private pumps, y^ the population had so laigely increased 
as to encourage the attempt to construct another water 
work. Circumstances also concurred to render such an 
undertaking desirable; for at that time both the South¬ 
wark and Lambeth works conveyed the water directly from 
the Thames to the houses, without the intervention of any 
reservoir, where it might remain for some time to deposit 
its sediinent Hence, it wm frequently in such a turbul, 
or muddy state, as to he quite unfit for various culinary 
and domestic purposes. Moreover, the water procured 
from the pumps being generally hard, as well as having 
other objectionable qualities, it could not he used for 
washing, so that a supply of soft, clear, and salubrious 
water, seemed to be not only desirable, but to a great 
extent indispensable. 

With the vkw of effecting an object io imporlant to 
the numerous residents of this district, in the year 1805, 
some persons united to nealiae the scheme for constructing 
the South Ijcmdon Water Wewks; and by an Act of 
Parliament pawed in July of the same year, they were 
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incorporated as a company, with authority to form a 
capital for attaining their object,' amountti^ to 80,0002 
in 800 shares of 100/* eadi. In the first Instance 90/. 
only was paid upon eadi diare^ but exclusive the 
money so raised, instead of paykig.. aimual dividends to 
the shareholders, the whole Surplus of the income that 
^ceeded the discharge of the necessary current expenses, 
for sevmd years, applied to the improvement and 
extension of the works. Though by pursuing this plan 
the capital empbyed became cCtisiderably augmented, 
still it proved inadequate to the fuU accomplishment of 
its object; and therefore another Act was obtained in 
June, 1818, for empowering the company to raise a 
further sum of 80,000/. This authority led to the 
creation of 150 additional shares of 100/* each; but dif¬ 
ferent caus^ afterwards involved them in |)ecuniary diffi¬ 
culties, and their exigencies impelled them, in 1823, to 
borrow Exchequer Bills to the amount of 7000/. 

At the time this loan was obtained, the nominal amount 
of the company's capital was stated to be 95,000/.; since 
that period the creation of fifty more shares has increased 
it to 100,000/.; but according^o 'fhe statement made to 
I’orliament in 1828, the money actiSilly expended 
upon the works, had then amounted to the sun of 
184,394/. 2s. 7</. Recently various iroprovments have 
occasioned the expetiditime another large sum, but 
great as may have been the whole cost to the proprietors, 
and beneficial as thdr exertions have proved to the inha¬ 
bitants of the district, by afibrding a ptentiful supjdy of 
good water, nevertheless, from the time ef their incorpo¬ 
ration in 1805 to 1834, they have dbtnned the very 
trivial pecuniary benefit of only the small sum of 24/. in 
dividends. 

The operations of this ^company commenced inauspi- 
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cioufidy for their iato'eflto» fitm their firot adopting tlie 
ro^lhod of oonvej^lBg w&or by means of wooden pi{K>s; 
but as in sdmilar cases thcar inelBdiency for the object soon 
l)ecaiiie evident, and neocasity therefore inipilcci their 
removal to substitute strong iron pipes in their place, 
'fhus a great loss was sustained, and considerable addi¬ 
tional expense incurred, neither cf w’hich had Ix^en cc^ 
tcmplated in their original c’stimatc's. However, tm* 
alteration became indu^peiisahle, Ixcause the use of large 
iron mains would alone enable them to afford a projK-r 
and abundant supply of water, wherever it might he 
wanted in the district which they had undertaken to 
serve. 

This establishment has its pnncijml works on the soiith 
sidcof Kennington Lane, formerly Kennington €<»nm»on, 
near to Vauxhall. At first, tlie use of two small ^team- 
engines was adopted, but the united powers of both proved 
so incom|)etent to ciFeet their intended purpose, that it 
became necessary to remove them in 1822, when one 
engine of 45 horses* power was erected, which forced the 
water to an altitude of sixty-five feet al>ove the level *>f 
the reservoirs. Since tb^l jHiriod anotlier steam-A'ngine, 
of twenty horses’ power, w ith a pump of sixtetMi inclieK 
difKieter, has also been erected at Cumlx*rland Garden^, 
adjoining Vauxhall fiiidgc, for the purpose of inifxlling 
water from the Thames to the reservoir in Kennington 
Lane. I'lie well of the latter engine receives it by moaiiH 
of an iron tunnel, having a diameter of forty^two inches, 
and extending into the river, as far as the third arch of 
Vauxhall Bridge, where it terminates at the depth of six 
feet below the lowest wator mark. Though a part of 
the water was formerly conveyed to the works by this 
contrivance, yet some portion of it passed to them up the 
channel of the Vauxhall Ci;eeki but this practice has 
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iieen ilisa)ntimifd for a considerable fime. Besides, to 
prevent any conimunication with this chminel, during the 
year 1832, the company laid down a range of large iron 
pipes,/?>«r feet in diameter, for the purpose of connec^tlg 
the river Thames with their several reservoirs; and ^o- 
bably this eonduit exceeds in dimensions every other 
hitherto employed for a similar purpose, in the metropolis. 
In vane ptu*ts of the range, they are also placed twenty* 
fi)ui feet below the Mii*face of the ground ; and their 
a\ei;ige deptli i^ alwiit twelve. It is also an important 
rircuni>tance in favour of deriving it from this source, 
that the water of the Thames, near to Vauxhall Bridge, 

;xenerally both pure and clear; besides the abundance 
tlieia-e obtained enables the company to afford an ample 
su})pl\, wherever their operatiol^^ extend. Hence, if the 
demand in ihcir district were tliriee the quantity at pre- 
si'nt M»])plii'd, the works would be found adequate for 
.^ucb an additional claim. 

In Ketmington I.ane this company possess about five 
aere> t)!' land, wh(‘re they have two circular reservoirs, 
each having a diameter of about IT.'S feet. As one of 
these basins has a more elevated bartlTThan the other, their 
ri‘s])ective de})ths vary—tlie liigher being fifteen and a 
hair feet, and the low'er twelve feet deep:—both are linhd 
with bricks, the liottoins gradually sloping from the cir¬ 
cumference to the centre, so that any feculent matter, 
subsiding from the water, may tend to the lowest point. 
During the spring tides, the water fiows from the Thames 
into these receptacles as high as nine feet; but by the 
assistance of the steam-engine, they are completely filled 
to the top as occasions ifiay require. When it is quite 
full, the deepest alone contains about 2,000,000 gallons 
of water, a quantity more than mfficient for the daily 
supply of their district. , 
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Aau>»g ilie rwStiit iuiprovementH of the works uuist 
be enuinerated, tlie construction of a new reservoir in 
Kcnmngt<Hi Lane, for the pui|xM« of receiving the water 
a» it flows from the Hiaincs through the lurgi' iron 
tumid above described. From this reservoir tiie water 
percolates through a Altering bank^ composed of layers of 
coarse and fine gravel and sand, prior to its entering 
into anoUier reservtiir, where it also remains for sour- 
tim| previous to its passing to the well of the engini*. 
Its puriAcation thus becomes more effectuaU so as to 
renda* it transparent before it is owiveyed to the cistern- 
of the houses. One of the reservoirs being constructcHl 
several feet higher than the others, it is adapted for 
keeping the principal mains full of water during the 
nights, so as to funnsh an aniplc supply wIk^u'vit tires 
may occur. Tin* various reservoirs altogether contaiti 
about 6,000,000 im|)eria] gallons of water, and the 
efforts of this company to improve the oemdition of tin* 
water before it is allowed to Bow to their tenants, in¬ 
dicate an earnest derire that they should receive it in 
such a pure state, os to be At for beverage, or any other 
purpose. 

The site of die South London Water Works lieing 
IdWer than a considerable part of the district which they 
supply, it requires the use of the steam-engine to effect 
it; but as it has both a lifting and a forcing pump, its 
power can be employed either to impel the water along 
the mains, or to All the reservoirs. The highesf point of 
their service is about seventy feet, which can be readily 
acccnnpliflhed to a certain extent frmn the works; but 
the houses in that part of Bermondsey, where their prin¬ 
cipal main is laid down, cannot be supplied without the 
aid at the steam-engiBe. Its great mechanical power is 
required to overcome the Resistance, which friction and 
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tile action of the air oppose to the natural flow of the 
water along the pi}ies, even when the reservoirs are quite 
full, and have also an altitude apparently adequate to 
convey water three feet above the level of the ground. 
Indeed) in all cases where the pipes have only a very 
slight inclination for conveying water to a great dtstanoe, 
friction greatly retards the current, as well as diminishes 
tlu; (piantity, that those of certain diameters are estimated' 
to convey under other circumstances; such, for insUmce, 
a.s the })ressure of a lofty column of water, or consider¬ 
able nieehanical force. This is, therefore, a point which 
generally re<{uires particular attention in the constructitni 
of water-works. 

The supply of this company extend.s to more than 
10,(H)0 houses in a populous district; and their Act 
authorizes them to convey water to the inhabitmits of 
various parishes, and parts of parishes, in Lambeth, 
Newington, Bermondsey, Rotherhithe, Deptford, Cam- 
licrwell, and Clapham. Apparently extensive, however, 
2 is may he this authority, till recently they were restrained 
fnirn laying down pipes, or supplying^ water, to the in¬ 
habitants of any houst* within cerlCn prescribed limits of 
this large district, under a penalty of KW. for every 
house, or building supplied; and this restrictimi pi%- 
cluded them from carrying their operations within a mile 
and a half of the Lambeth Works, although another 
clause of the Act allowed the latter to lay down pipes 
within ^00 yards of the reservoirs belonging to the 
former, which was actually done. Thus restraints were 
imposed upon one concern, and a privilege conferred upon 
another, not in strict anoordance with the (mmaxy objects 
of legislation, which ought rather t& mm at promoting 
the benefit and security of the community. But in this 
case, the necessities, convenignees^ and comforts of a 
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large population, in the southern division of tlic metro¬ 
polis, were evidently considered of less consequence, than 
the exclurive pecuniary advantage of a comparatively 
small mimbNsr of persons. The restriction alluded to has, 
however, been removed by an Act of the present session 
of Parliament (1834), so that the ctwnpany will be at full 
liberty to compete with the other two establishments in 
Southwark and its environs, so as probably to render 
their ttmeern more prosperous than it has luTc*tofori' 
been. For having increased the power of promoting 
their own welfare by more extensively serving the public, 
it may be presumed that commensurate efforts will Ik* 
made for the purpose; and the coiniKUition, if pnulently 
conducted, may be reciprcKally In'oeficial to them.selM N 
and the inhabitants of the district. Hy clauses intro¬ 
duced into ftie new Act of this company, as well as that 
of the Lambeth Company, Ixrth are enjoined U* supply 
filtered water, thus ensuring its purity. In eonclnsion, it 
may also be statt*d, that schemes have been pro|io.sc<l for 
supplying the soiith side of the metropolis frjpi the 
River Wandle, l)y the erection of new works, but hitherto 
they have not been realized; and if they c‘ver should be 
so, a doubt may be reasonably entertained, if better water 
could be supplied to the inhabitants, than that which 
tb^ have at the present time, or will eventually have, 
when the existing establishments shall have compiettKi all 
their intended improvements, for its collection, hltration, 
and distribution. 
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Liverpool and Harrington Works. Abundance of Water; Mculiar 
Method of procuring it. Steam Engines. Reservoini^'Mode 
i>r supplying the Town and Docks. Extent of Mains. Bootle 
Works: Source of their Supply of Water. Reservoir, &c. 
Project for Water Works at Manchester, under the Direction of 
Mr, Rennie. Stone Pipes: their failure. Change of Plan; 
Property transferred to a new Company. Improvements. 
Great Reservoir at Gorton. Mains. Fountains. Quantity of 
Water supplied, &c. Edinburgh; Project in 1810, for im- 
prov ing the defective supply of Water. Act of Parliament to 
realize the Plan. Crawley Springs: their great Altitude. 
Reservoirs. Extent and Inclination of Mains. Mode of sup¬ 
plying the City: its peculiar natural advantages for the purpose. 
Glasgow Works. Mr. James Watt’s Flexible Main across the 
Clyde. Establishment at Dalmarnock. Reservoirs, &c. 
C’ranston Hill Company: failure of their first attempts. Reser¬ 
voirs Filters; their Construction. Messrs. Brow’n and Co.'s 
Filler. Washing Establishment. Greenock ; its Localities; 
inode of <’ollerting and supplying it with Waler. Reseivoirs; 
Plan of Filtering, &e. 


Having given an account of the extensive and efibetfve 
means Ity which water is abundantly supplied to London 
and its suburbs, wc shall endeavour to detail the different 
plans adopted for supplying several of the largest cities 
and towns in other parts of Great Britain. The distri¬ 
bution of water to the opulent commercial town of Liver- 
()ool, is effected by two large establishments, denomi¬ 
nated The Liverpool and Harrington WorJes^ and The 
Liverpool Bootle Water Works' Coikpany. The arrange¬ 
ments and operations of both are considerable; but the 
mode of procuring the watcy supplied is rather peculiar, 
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and therefore a iiuiiuie description of each source will not 
be uninteresting. 

The Liverpool and Harrington Ccnnpauy supply water 
collected from springs in tlie bosom of the eiu-tli, by 
in^ms of several very esetenrive tunnels, fonnwl \i\ a 
natural nK*k of red sand>stonc, and having through their 
whole^ngtli a gentle descent Um ords large wells, from 
which the water is puni|K'd by steam-engines. That the 
company may he enabled to ctnivey it to every jwirt of ilu- 
town, they have erev:te<l, five difl'ereiit works ndaptini to 
supply the various di.stricts; and the resj>t*ctive situatiou>. 
of tliese are—Soho Street, Hevingtou Hush, Herrv 
Street, Coperas Hill, and Harrington Park ; the lattfr 
l)eing a j)art of the town which, hy an Act of Ptu-lia- 
ment, the comjmny have the evelusive privilege of siip- 
plying. 

Though the (quantity of water, obtained from tl»e 
tunnel first construck'd for the Harrington dislriet, wa> 
considerable, yet exjK'rience pn)ve(i it to Ik* iiiMaflicient foi 
its purpose, and therefore it was afterw ar(l> formetl lowei 
in the earth, in order to augment it^ prcKluctive }K)wer. 
As this is the most niiportant of all the aqueducts be¬ 
longing to the company, an aceount of it will convey an 
inielligible notion of the peculiar method employeii. The 
tunnel is placed about 1£K> feet below the level of the 
ground, on w'hich the buildings of the establisliinent are 
lirected; and it consists of one princijial trench, nearly 
S£SO feet long, with five or six others much less in length, 
but the whole have similar dimensions, with an inchnation 
cKcasioning their respective streams to unite, and be 
cemfluent to the place where the water is finally received. 
The magnitude of diese difierent tunnels is very consi¬ 
derable. In general they have a height of twenty feet 
by a breadth of twelve; bpl when that for supplying 
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the llarrinf^tua district was placed lower, its 
dicular diniensiuu was increased to about twenty-eight 
feet. Tlie principal aqueduct, being constructed in the 
middle td’ the others, is not only more extensive, but lies 
lower in the earth, so that the water produced by the 
whole series of tunnels, flows together into the wells 
connectetl with the 8team»engines, which are employed to 
i levate it to the various reservoirs for distribution. 

At each of the several stations, the company liave one 
or more sieanMmgincs; but these greatly vary in their 
capacity, sonic of them having thirty, others twenty-four, 
and even only six liorses’ jxiwer. 'Hie whole of the 
engines are, however, of the high pressure kind, and 
usually work at alxnit seventy-five pounds on the square 
inch. Indeed, the situations of many of the houses 
Mipplieii, us well as the magnitude, arrangement, and 
1 ‘xtcnl of the mains cniploved to conduct the water to the 
several districts, nccesstirily require great impelling force. 

Tt» convey the water from the reservoirs, tlie company 
employ three principal mains, ciinsisting of iron pipes, 
having the resiKJctive diameters of ten, nine, and eight 
inches; and also extending alt*^ffther to the length of 
more than 20,000 ytutls. From iliese large conduits 
proceetl pi|x;s of six, four, and thfle inches in diameter, 
the whole of which form an addition to the length of the 
others of aliout fX),(^EK) yards. At each end of the 
streets there are plugs for the purpose of affording a 
supply in cases of fires; and it is customary to open 
these plugs every day to cleanse the pipes, before the 
water is conveyed to the houses. 

Notwithstanding the very large demand for the con¬ 
stant and regular population of Li^rpool, as well as the 
numerous vessels that frequent its port, the supply of 
water is abundant for all piyposes. Moreover, its distri- 
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butioii is ao efTective and complete, that whatever iiiuy 
be the elevation of the liouses in the town, it cun l>e 
conveyed into every apartment. Hence, in addition to 
the other domestic conveniences, many of the vnalthy 
residents, are enabled to have either cold or warm baths 
in different {KUts of their houses. 

This company supply the d(x:ks and the harlniur, and 
liave two reservoirs adapted for that particular serxltc,-- 
one being situate in Prussia Street, the other in Nc wiiall 
Street. Both reservoir> have been formed wuli thick 
cast-iron plates, and the dimensions of tlie largest ^uJl^i'*t 
of a length of sixty feet, by a breadth of fifteen, with a 
depth of ten. The other has a length of thirtv-iliree 
feet, by a widtli of seventeen, aiul a depth of M-ven. U'hc 
level of water which Inuh contain, is generally .ilnjut 
fourteen feet above that of high water in tlu* docks, ami 
several persons are employed to attend to this })artieulaj 
service. The water is distributed by means of Icutlier 
pipes, with brass Ijoxes fixed at one end, and having ako 
a screw adapted to a corresponding brass screw, fonuetl 
at the top of the apertures t)f upright iron pifK s, that arc 
connected with the uidfns. A great number of these 
upright pipes arc fixed along tfie docks and round the 
buildings, so that £ plentiful supply in readily and 
quickly afforded for all purposes, and on any emergency. 
The quantity supplied is very large, and its average 
weekly amount has been estimate^] at about 4,000,000 
of imperial gallons. 

The operations of the Liverpotd Bootle Works, pro¬ 
bably equal those of the other company, and a similarity 
pervades thor mode of supplying the town, as well as in 
the arrangement of thfeir mains, with other provisions for 
the (nirpose, but the means of procuring the water is 
altogether different. T^iey obtain their supply near to 
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the sea sli»>re, from a number of springs which rise in a 
place resembling a bay in its form; and the exuberance 
continually prcxluced l>y them, suggested tl»e idea of 
rendering them useful for the service of Liverpool, 
many years before any water-works were constructed to 
realize the plan. l're<]uenlly as this productive source 
had bt*cn noticed, the first attempt to convert it to an 
advantageous use was in the year 1801, when a massive 
dam being ft^rmed across the lower part of the great 
cavity in whicli the water ascends so ubundantly, the 
space was transformed into a capacious rest.*rvoir. In 
furtherance of the object contemplated of conveying the 
water to Liverpxil, in LS02, Mr. Samuel Clegg,* the 
engineer, was employed to erect a steam-engine with two 
hor'.e'i' power, having a pump ten inchL*s in diameter, 
and a stroke of eighteen inchi's. The engine forced the 
water to the top of a to^^er fifty feet high, this building 
being seetionally divided, so that the water ascended on 
one side and descended on the other,-f resembling in its 
operation that of syphon with the curved pirt up|)er- 
most; hence, the elevation of the w'ater, by this con- 
irivance, occ'asioncd it to flow ‘"along tunnels to the 
reservoirs, eonstructed for supplying tlie inhabitants, and 
different commercial establishqyients of LivcrjKX)!. The 
small steam-engine continued in use fur several years, but 
its fK)wer eventually proved very inadequate tt> its original 
object; and afterwards the means were greatly augmented 
by the erwition of two other engines, one of thirty, and 

• The ingenious inventor of the Gas Meter, IJydremiic 
Mavi, and various other useful machinery employed in the 
operations of gas establishments. History of Gas Lighting, 
p. 7li &*’. 

t Buildings similar to this, called Souterazi, are employed for 
conveying water lo (’onstantinople. ^ 
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another of thirty-six horses' power. This large addition 
of mechanical assistanoe required a proportional augmen¬ 
tation of the size of the conduits^ and coiiHequenily inains 
of suitaUe dimenaions were laid down; but, notwithstand¬ 
ing the 4X»Miderable increase in the draught from source, 
the supply has constantly continued plentiful. 

Manchester having a great population, with extensive^ 
bleaching, dyeing, and other establishments, which M.‘ve- 
rally require a large quantity of clear soft water, its 
supply became an objc^ct considerable importance, 
apparently presenting a fair opportunity ft>r prt>titable 
speculation. Such a favourable concurrence of circum- 
stmices, prmnpted some ciiterprizing individuals to engage 
in the formatkMi of a company with the view of siqiplying 
the place; but the early efforts to realize the scheme did 
not evince much knowledge*, or skill, in processes of this 
description. Unfortunately for their interests, they com¬ 
menced operations by adopting the defective and ineffi- 
dent means formerly pursued in London, ami einployt*d 
wooden pqpesfOT the distribution of tlic water; and after¬ 
wards that plan was changed for another equally incom¬ 
petent for thdr purpoS^ unfavourable to their success, 
and likewise a source of great dissatisfaction to the 
puBlic. 

The proprietews of a stone quarry, having undertaken 
to make pipes of that material for the purpose of con¬ 
veying water, with a view of promoting the sale of their 
productions, rtpresented the qualities of the stone as 
being of a very superior kind. On the suggestion of 
Mr* Rennie, the engineei, the company therefore sub¬ 
stituted them for the wooden pipes, which had been pre- 
whnudy laid down ; eVents, however, proved this measure 
to be both injudictotis and unfortunate, for it actually 
proved fatal to the prospprity,of the company. Whatever 
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knowled^ or skill Mr. litmnic might possess on other 
siihjectR, circumstances afterwards rendered it evident, 
that his opinion of the strength and efficacy, of stone 
pipes, was founded upon assumptions rather than facts 
and ex fKirin lents, which alone ought to have guided his 
decision in such an important and expensive undertaking. 

In the first instance, tlie supply of water was obtained 
from the River Medlock, at the distance of about a mile 
and a half from the town ; and, to secure a large head of 
it at that place, a dam was formed across the bed of the 
river. This contrivance occasiont*d the current to flow 
into reservoirs, excavattnl for the purpose, and whence a 
covered tunnel, formed in the rock, conducted it to the 
well of a steam-t'nginc, with sixty horses’ power, which 
pumped it into a reservoir on an elevated site contiguous 
to the engine-house. 

The high reservoir occupies a space of about five acres. 
Its banks are very carefully constructed with earth, 
having a slope of twice the dimensions of their perpendi¬ 
cular height, and likewise covered with stones. The level 
of the water contained in it is usually about eight feet 
higher than its source at the RIV&V Medlock; and from 
this elevated reservoir the stone pipes were first fiUed 
with water. Though the use of them had been so strlfnu- 
ou.sly recommended, their total inefliciency for the in¬ 
tended purpose was soon demonstrated; and, notvrith- 
standing the ixrecautions canployed in laying them in the 
ground, they proved utterly incompetent to sustain the 
pressure applied to them. Some were entirely broken 
to pieces, and from others the water rapidly escaped, 
either through the pores or the joinings, so as to produce 
the serious inconvenience of almdit deluging the town. 
The temporary annoyance to the inhabitants was ve^y 
great; but the conscqucncti^ of^the failure of the pipes 
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were actually ruinous to the company, from tiicir original 
cost, and the expenne of laying them down having been so 
large, as completely to exhaust all th«r pecuniary means. 
Hence, the shares in the concern eventually liet anie so 
depreciated, as to occaiHon the works to be transferred, 
in 1817, to another compaity of proprietors, who obtained 
a new Act of Parliament, incorporating them with the 
designation of The Manchester Water Works' Covi- 
pany. 

When all their arrangements were completed, and the 
new company had obtained possession of the establish¬ 
ment, they* immediately proceeded to substitute iron 
pipes for those of stone, at the same time judiciously 
availing tliemselves of all the improvements which had 
been introduced, both in the form and the mode of laying 
them down. Afterwards, for the period of nearly four 
years, efforts were made to derive water from nnotlier 
source instead of Medlock; and, for Electing this 
purpose, the company purchased sixty acres of land at 
Gorton, situate between four and five miles fnnn Man¬ 
chester. This new' acquisition was formetl inu> a vast 
reservoir; and that it“inight effectually answer the end 
ffw which it was constructed, its elevation was greater 
thah the other by nearly thirty feet. This magnificciit 
reservoir being so capacious, in order permanently to 
mpply it, methods were adopted for collecting water 
from all the surrounding sources wherever it could be* 
obtained. It became likewise necessary to construci 
various other important works, for different purposes, and 
particularly to obviate any inconvenience resulting to 
die oceufMcts of the lower grounds by intercepting 
streams, dr any otb^ means irrigation subsisting 
previous to the construction of the reservoir. 

Having thus secured^ the; sources for obtaining an 
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ample supply of water, the mode of eificicnlly conveying 
it to the inhabitants, so abundantly as to satisfy their 
utmost demand'-', was equally essential. For this purpose 
the general arrangement of the pipes consisted of one 
principal main, commencing with a diameter of twenty 
inches, and gradually diminishing to ten; and from this 
other pi}>es, of difierent dimensions, branch otf at the 
corner of every street. 

There are likewise some other circumstances connected 
with the operations of this ^tablishment, which may 
deserve attenticm. As the water flows from such an 
elevated spot, in its course it alternately ascends and 
descends, to arrive at its destinat|||]; hence, in some 
cases, the services are attended with difficulty, but this is 
rather diminished, by increasing the number of valves in 
the same range of pipes. These valves being numerous, 
occasion the employment of several men to epen and shut 
them at proper times; besides, this service requires both 
skill and attention on their parts, to prevent complaints 
resj)ecting either interruptions, or any deficiency in the 
supply. The houses in all the principal streets and 
places of the town, have either ffivSterHs or butts to receive 
the water, which flows into them from the mains at 
regular stated times; but in the suburbs a different mode 
is adopted, for the inbabitants procure it by turning a 
cock at small fountains, whenever necesaty or conve< 
nience may require a supply. As these ccmtrivances are 
very simple in their construction, they easily open and 
shut, by means of a small key, one of which is delivered 
to each tenant. The number of houses supplied being 
from 15,000 to SO,000; the whole quantity of water 
averages daily alK)ut 1,500,000 gallcms. The advanti^ 
of these water-works, to this great manufacturing ^own, 
will therefore l)e obvious. 
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Generally, as was formerly the praetice, to <»l>tahi 
water for domestic and other uses from wells, by means 
of a windlass and bucket, ar the aid of pum{)is, it has 
long been gradually declining in the great towns and 
cities of this country. By the establishment of waiter- 
works, io such as are most fX)pulou», the metluxi of 
supplying it for domestic purposes, has liecn simplified 
and facilitated. Norwich, Bath, Birmingham, Sheilieid, 
and many other places, possess these coiitrivanct^ to 
benefit their mhalntants; but as they resemble several of 
those already described, both in principle and operation, 
any particular detail of each will be unnecessary, llie 
defective supply o| water to Exeter liad long lieeri a 
sul^ect of compbunt; Imwever, a project has recently 
been executed, for abundantly conveying water to its 
residents from the river £x, so as to oltviate the siurioiis 
inconvenience heretofore experiene^xl. Indeed, it is far 
from being improbable, that, ultiniately, works of a 
similar nature will l>e quite as common as thoM.* for 
supply of gas. 

The City of Edinburgh Ijeing chiefly ertsLied on emi¬ 
nences, many of its inhalnlants formerly exjxiriencetl 
great difficulties in obtaining plenty fd* gotwl soft water 
for common domestic use, and hence originated an attempt, 
io 1681, to procure a supply that should Im; adequate to 
their wants. TIkj method adopted ftw tJic purposi> coii- 
asted of a train of leaden pipers, three inches in diameter, 
and 13,520 feet in length, to convey it from the vilJagi^ 
of Comistoo, to a reservoir constructed on Heriot's Ridge. 
As these pupes eventually proved too small for their 
ol]ject, the defect oocasioned the laying down of another 
tnnn, in 1722> havkg a diameter of four incites; 
but doring the subsequent fifty years, the population 
progressively increased, and amsequently requireii a pro- 



HYWRAULIA. 


143 


|)ortionate addition to the supply, which induced the* 
ina^riHtrates in 1787, to adopt a main of iron pipes, five 
inches in diameter. Tliough this measure had the efi^ts 
of augmenting the quantity of water; nevertheless, the 
introduction of various improvements, and the erection 
of buildings, &c., rendered it necessary to have recourse 
to some other springs, at a greater distance from the 
city. In 1790, an additional main of iron pipes, seven 
inches in diameter, was therefore Ifud down, to convey 
water from Green Craig to the Castle Hill, at an expense 
of ^,000/.; and this source furnished about 80,640 
cubic feet in the course of every twenty-four hours. 

Notwitlistanding the successive efforts to augment the 
supply of water, so as to render it fully ccmimensurate to 
the various wants and uses of the residents of Edinburgh, 
and the improved state of the city, sUU its defici^cy 
gave rise to numerous complaints. The establishments 
for effecting this important object, being the property of 
the corp)ration, the dictates of duty, as well as motives 
of interest, concurred to urge the adoption of means for 
t)bviiiting the alleged inconveniences. Hence, in 1810, 
the subject engaged their particulai* attention; and, in 
the first instance, the devising of an efiective remedy was 
confided to a committee, composed of the most opu]|gnt, 
enlightened, and influential inhabitants. Afterwards, ano¬ 
ther committee was formed to afford their asristance, and 
the peraems selected on this occasion, were either Profes- 
^ sors in the University of Edinburgh, or engineers, among 
whom may be enumerated Dr. Hope, Professor Playfair, 
Messrs. Telford, Rennie, and Jardine;—the researches 
of the latter being chiefly directed to discover sources 
from which it would be practicably to obtain aa abundant 
supply of good water. As the latter was a paramount 
consideration, Dr. Hope analyzed the different waters 
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whidi Mr. Jarditie {Miiutad out iu the environs of Kiiin- 
burgh; and the re&uhs of his scientifie examinations were 
detailed io a report to the committee^ wiio likewise, in 
181S, reoeived another report from Mr. "lelford, con¬ 
taining a plan and descrtplion of the different works that 
would be necessary for the most ample supply to the 
metit^lis of Scotland. 

The mass of useful and satisfactmj inforination afforded 
by the difTerent documents, occasioned their publication, 
which excited a lugh degree of interest. A iiunibc'r of 
persons sqcm united to acccmiplish an object so Tni{>ortant; 
and the prindpal promoters of the plan consisted of the 
magistrates, as well as many of the most wealthy and 
intellectual inhabitants of Edinburgh. In 1819, tiie 
mibscribers, who had aseodated for carrying the 
scheme into effect, were incorporated by an Act of I*ar- 
liament, Budiorizing them to raise a capital of l:3.j,009/. 
in shares of 951. each; and also to assign li£(K) of tlteui 
to the corporation, as a coinpen.sation for their interest in 
^Ahc then existing establishments, for supplying water to 
the habitations in the city and its suburbs. 

The source, whehce it was determined to pnamre the 
water, had its rise on the south side of the Pentland 
HilKat the distance of about seven miles from Kdin- 
bing^, and denominated Crawley- springs; but though 
these produced great abundance, tlie quantity was consi- 
d^ably augmented, by collecting it from some others on 
the nmth side of the I’entlands, by ntcnns of lateral coii> ^ 
duils, which extend for about half a mile higher in the 
Talley than the site of the former. As the ground of the 
Ta0fly eondsled of a bed of gravel, forty feet deep, it 
prOfed peculiarly advantageous, by forming a natural 
filler dor the. water, which percolated through the mass 
bafiice St arrived at the spring-head, which is about 560 
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feet alK>ve tl)e level of the sea, and 360 feet higher than 
the highest street in Edinburgh. 

At Crawley springs is the Fountain-He9d House, 
which has a length of sixty feel, by a breadth of thirt}-', 
being covered M'ith an arched roof, and surrounded by a 
wall. This building contains a cistern forty-five feet 
long, fifteen wide, and six deep, the whole constructed 
with free stone. The different re.servoirs for supplying 
Ivliuburgh, arc not only capacious, but very conveniently 
situate for effecting their objects. One of them is on 
Heriot's Green, having a circular form, and containing a 
l)a."in thirty feet diameter, with a depth of ten feet. It 
is about QIO ft*ct lielow the Fountain Headits purpose 
lK*ing the supply of the southern part of the city. 
Another reservoir, constructed on the Castle Hill, has 
a length of forty-three feet, by a width of twenty-eight 
firt, with a depth of seven feet six inches: the site of 
this is about 230 feel below the Fountain Head, conse- 
<jueutly ith altitude is forty feet above the other, and it 
'upplie^ the northern district of Edinburgh. The ave¬ 
rage elevation of the .streets supplied from the reservoir 
at ITori(»t''s Grtxni, is alamt 237 f&et atxjve the level of 
the sea; and the distance of the reservoirs from the 
I'ountain Head is about nine miles; but the supply Bf 
I.eitli, from the same source, licing contemplated, pipes 
have l>eeii laid down for carrying it into effect. 

With a view to obviate any inconvenience that might 
result from the flood waters to the mills on the river Esk, 
a very capacious reservoir has been constructed in the 
valley of Glencorn. The height of its embankment is 
al)out twenty-four yards, and the breadth at the base 
above 150, its distance from the springs being about 
one mile. As the expense of constructing this and all 
the other works far exceeded^ the sum authorized to be 



raised liy the Act (tbtainetl in 1819, the Ctmipany pro- 
curetl aiiotlier Act in 18S6, to empower them to augment 
their capital to 253,900^ 

The water is ctmveycd from its source by a train of 
strong iron pipes, which vary in tiieir capacity, dimi- 
nisliing as they approach Edinburgh, from twenty to 
fiftetm inches diameter. At the Fountain Head, tliosi* 
of twenty inches atminence the scries, and continue for a 
eonsiderttblc space, when pi|)es of eighteen inches dia- 
nietiT are intnxluced to the end of the first lH,3tK) feet, 
of which the descent is al>out sixty-five hnl. For tlie 
remaining part of the main, pijKs of fiftivn inches are 
employed, and the fall of this space is 28() feet, in tlu- 
length of 27,9f)0 feet. In some {mrts they have an 
undulating course, and ascend and descend twenty or 
thirty feet. The main fiasse-s through two tunnels,— 
one of them excavate<l in the solid rock of il»c *('astle 
Hill, for a length of 1740 feet, and 120 feet below t)u' 
reservoir;—the other Iwing conducted under lleriofs 
Green, seventy or eighty feet l>elow its surface, ami 
having a length of 2100 feet. The reservoir on the 
Castle Hill communicates with that on Henot’s Grtvn, 
and large pipes branch off' from both, for the plentil’iil 
snpply of the city, in every direction. I'lie altitude of 
the source being about 360 feet above the level of Edin¬ 
burgh, in order to prevent any interruption from occurring 
in the flow of the water, by the air collecting in the pi|H'.-> 
through 80 great a length, a number of cylindrical ve.s- 
scls, four feet high and eighteen inche.s wide, have l>een 
placed above the pipes, at convenient distances, where, 
by means of a cock or valve, the air can be discharged 
wiUioui any escap# of the water. The strength of the 
pipes is odapted to sustain a pressure t'cpial to a column 
of water 800 feet high. 
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At Etliulnir^h the mnins arc constantly kept full of 
water, and as every house may Imve small service pipes 
from them, by the payment of a regular annual sum, the 
unrestrained use of the water is allowed. From its 
abundance, and the great height of the reservoirs, 
tlie pressure is such as enables every house to obtain 
wfialever water may be requisite for its pur|X)ses; but, 
notwithstanding the facility thus afforded for procuring 
it, in some ]>arts of the Old Town, people still obtain 
their supply bv the means formerly in use, and purchase 
it in small (juantilies from men and women, who earn 
their subsistence hv carrvittff it in vessels on their backs 
to the hiirb houses. 

The stupendous undertaking for supf)lyiiig Edinburgh 
with water has certainly been aided by peculiar Iwal 
advantages, which are combined with some ingenious 
contrivances of art, so as admirably to effect their pur- 
|K>se. From the lowest reservoir liaving an altitude of 
about fifty feet above the average level of the houses, the 
watei' naturally Hows into the highest stories without the 
usi* uf anv extraneous mechanical force. '^I'he inhabitants 
have likewise the liherty to take the water at all times, 
without restriction as to (piantity; ami the supply is so 
regular and plentiful, as to obviate any reason for com¬ 
plaints. Ilimce, the establishment may perhaps Ik* 
deemed as complete and effective as any of its kind, in 
this or any other country. Mr. Jardine, the engineer 
(‘inployed in the first instance to discover proiKr sum roes 
of water, superintended the execution of the works. 

'Fhe City of Glasgow being much larger and more 
jKipulous than Edinburgh, has con.scquently giveti rise to 
varied and extensive attempts to sifjiply tlic inhabitants 
with water for domestic use. Two establishments engaged 
in effecting this object; oqe of them designated the 
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Glasgow Water Works, and the other the (hamstoii 
Hill Water Works. To construct the funner an Act of 
Parliament was obtained for incorporating a coni|)any, 
in 1806; and another Aot, in 1809) authorized them to 
augment the pecuniary means for aecoinplishing tiieir 
purfxises. The latter liecame a corporation by an Act 
jmsst^d ill 1808; and in the following year, anotlier Act 
increased their powers to modify and extend their under¬ 
taking. 

'ITic Clyde furnishes the water supplied by the Glasgow 
Water Works, and it is obtained by means of a tunnel 
constructed on the left, or south side of the ri\er. This 
tunnel, being elliptieal in its shajx', lias a perjxMulieular 
hdffht of about seven feet, with a transverse* of alxiut 
four feet six inches; and it also forms a curve parallel 
with the bend of the river, at alxiut fifty feet from its 
margin. It is placed about ten feet lower than the level 
of low water in the Clyde, and i.s cstimateil to yield a 
supply of So0,000 gallons per hour. Its situation is at 
a place called Dalmarnock, where the bank of the river 
consists of a stratum of sand, forming a kind of natural 
filter for the water. 

Considerable as was the quantity of water thus obtained, 
circumstances required it to be greatly increased, and, 
therefore, three large channels were afterwards excavated 
on tlie bank of the river, in the space of ground whicii 
contained the other ac{ueduct. The additional channels 
were formed at about six feet above the latter, s<i that 
the water passed into them from the river, tlirough pipes 
placed at each of their extremities. Besides, the pipes 
not only cxtendetl into the bed of the river, but each had 
a cock, or valve, so ftffixed to it, that its orifice might be 
opened or closed, to regulate the flow of water, according 
to circuni-stanccs. Soine ijimaller aqueducts were alst> 








HVDItAULlA. 


149 


constructed between the different channels, and both the 
form and materials of these tunnels were similar to the 
principal one with which they communicated. The 
quantity thus obtained essentially contributed to augment 
the supply; for the tunnels being situate in the sandy 
soil, forming the bank of the Clyde, the water readily 
])ercolateil from their channels, to flow into the principal 
n(]uedtict, so as to furnish such an abundance, as would 
be tjuitc adequate to the whole consumption of the City 
of Glasgow. 

It is remarkable, that although the Glasgow Water 
AVorks' (’onipany procure their water by aqueducts 
c-onstructeil on the left side of the Clyde, nevertheless, 
the principal works for supplying the inhabitants, as well 
as the city itself, have their sites on the right side of the 
river, consetiuently, the water from the reservoirs on its 
banks is conveyed across the stream. The mode of 
effecting this, at first, presented a difficulty; but it was 
surmounted by the genius and skill of the celebrated 
Mr. James Watt, who devised a flexible main, constructed 
with iron pipes, and so connected as to adapt its form to 
the l>ed of the river. That part of it which was laid 
across the bed of the river, consisted of pipes nine feet in 
length, exclusive of the joints, and having a diameter*of 
fifteen inches. Some of the joints were formed in the 
usual manner; but others were made similar to those 
commonly called ball and socket, or universal joints. By 
means of these, the whole train of pipes being properly 
and flrmly connected, the main was laid upon massive 
wooden frames, consisting of logs placed parallel, and 
joined together by very strong iron hinges. The pipes 
and frames were put together on Ae south side the 
river, and the end of the pipe intended for the north side 
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was stopped with a plug; when a tjrench having been 
previously prepared to receive them) by the asdstance of 
luachineiy, the flexible conduit^ with its bed of wood, 
were hauled acroas the atream-^e movcalde joints of 
tile pipes, and the hinges of the frames, allowing the 
whole nmge to assume the form required by the bottom 
of the Clyde. The operation was aided by pontoons, 
and the machinery employed to haul it into its place, 
was, of course, fixed on the norUi side of the river. 
When the plugged end of the main emerged from the 
current, it was immediately opened, and connected with 
the pipe leading to the r ei i l v u ir, where the pump were 
situate. For the purpose of protecting the main from 
Biialaining any injury by vessels passing along the Clyde, 
the whede of that part, which lies under water, is covered 
with gravel and stones. This ingenious and useful con> 
trivanoe was executed in 1810; but the increasing demiuul 
for water occaaoned the adoption of another of the same 
kind, tw^ty-cigfat inches in diameter, in 1818; and, 
subaequently, a similar one, thirty-six inches diameter: 
the two largest wc emfdoycd to convey filtered water 
only. 

The nundier of stoam-engincs at Dalmarnock arc six; 
faiiir ^ty hones' power, and two of thirty. Tiie 
company have two intermediate statioas in the City of 
Glasgow; one of which is situated in Rotten Row, and 
consists of a covered reservoir, about fifty feet long, 
thirty wide, wd fourteen deep. It is constructed with 
bricks that are covered with Bomaa cement, and it con¬ 
tains a stand pipe to regulate the pressure: the level of 
the water in it is about 157 feet bi^cr than the average 
level of hi^ water" in the river Clyde, and therefore 
corresponds widi one of the most elevated parts of the 
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city; but the summit of the stand pipe has an altitude 
of twenty-six feet above the level of the water in the 
reservmrs. 

The other establbhnieiii baa iu sile in Duke Street, 
and it is not only much k>wer» but mesre extmiaive, than 
that in Rotten Row. It oompriaea two large open reaer> 
voirs, with a building that containa a small reservoir, 
having for its sc^e object to regulate the pressure, whence 
it is denominated the Forcing Tower, At this place two 
steam-engines are erected; one of twenty-six, and the 
other of twelve horses' power. It has also a complete 
workshop, adapted for the dMferent operations connected 
with the proper maintenance of the establishment. A 
space of about eighteen feet s^arates the two large reser¬ 
voirs, lx>th of which are lined with bricks; and their 
respective dimensions consist of a length of 186 feet by a 
breadth of ninety-two feet: the level of the water in each 
is seventy-six feet above the point whence it commences 
flowing into the mains. The small reaervmr, or Fordng 
Tower, for regulating the pressure, is about eleven feet 
square; its bottom being fmrmed with cast iron plates, 
and havii^ in its centre a pipe, which shows the limit 
of pressure, when the water is forced to issue firom its 
uppermost orifice. In the same buUding, which is aRout 
fifty feet high, there are also some hydraulic contrivances 
for readily managing the eurrent of water, as it may be 
impelled by the steam-englnee from Dalmarnock. This 
machinery is both ingenious and simple, affordmg tiic 
means of varying and adjusting die pressura and direction 
of the water, so that U may flow into tke several mains, 
though different both in their dimensions and heights. 

In general the liouses of the Cify of Gla^pw are very 
lofty, and consist of several stcHries, each being usually 
(K‘cupied by a different family;.nevertheless, the altitude 



m HYiiRAVhlA, 

ol the reeervc^n fadlitatet the abundant supply of all 
the retadcsits, whatever may be the height of their 
dwelHng-places. Hence, the pipes for conveying the 
water, aie so adapted to the inteiior of the houses, that 
the oocnpaBta, even of the lughest stories, receive an 
abundanoe. A considerable quantity is distributed by 
means of fountains, which are placed by the side of the 
foot-paths, or in the alleys, called closes; thus accom¬ 
modating every class and situation within the city and 
its precincts. Such are the important o})erations of one 
cesnpany, to afford water to a very large population; but 
the exertfons of the other’^tablisliment, t<> effect the 
same purpose, are entitled to attention, both as reganls 
their peculiarity and magnitude. 

Unsuccessful attempts to attain an important object, 
have frequently been productive of much useful informa- 
tmn, inasmuch as th^ have occasitmalJy led to improve¬ 
ments, wlinh ultimately proved beneffcial to the public, 
though, in many cases, the causes of considerable pecu¬ 
niary loss to individuals. The early efforts at Glasgow 
to effect the filtering of the water before it was supplied 
to the inbaintants, afford an apposite illustration of this 
remark; foridl the first experiments failed to realise the 
intended purpose, though made at the expense of alx)ut 
Various instances, of a similar unfortunate 
kifid^ might be adduced, du^ht^lng the bold and merito- 
riotls struggles of patient industry and resolute perse- 
veranoe to overcome great difficulties, unappalled by 
mewe than ordinaiy discouragemwits. Tins was con¬ 
spicuously the case of the company who estabHdied the 
Water Worka at Ccamston HHl—their operations, during 
several suoeesrive yefirs, having proved signally disad¬ 
vantageous, from causes which have generally producjed 
similar effects. 
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The GUsgifJw Waterworks’ Company having involved 
themselves in considerable pecuniary ^uble, by great 
and useless expenditure in the constructum thdr first 
filters, besides other attempts of which the results had 
lKH;n unsuccessful, the Cramston Hill Company consi- 
dereil the circumstance as offering a favourable occasion 
for elevating their own concern. Hence, with the view of 
Nftccomplishing their purpose, some land was purchased 
u[K>n the Imnk of the river Clyde, contiguous to the most 
|X)pulous part of the City of Glasgow, where buildings, 
steam-engines, and other works were erected. But exclu¬ 
sive of this establishment, ah extensive tract of land was 
obtained at Cramston Hill, on which reservoirs were con¬ 
structed for collecting a large quantity of water, and after¬ 
wards one for a filter, with another to receive the filtered 
water; but although the filter was an improvement upon 
that constructed by the Glasgow Company, yet its results 
proved unsatisfactory. 

If these attempts proved less effective than had been 
very confidently anticipated, die relation of a few circum¬ 
stances will convey some notion of thc^magnitude of the 
eifertions to attain the object. By the assistance of a 
steam-engine, the water of the Clyde was impelled over a 
hill, 100 feet higher than the usual level of the river, and 
likewise situate at the west of the city, where a resmmr 
of large dimensions received it, in order that it might 
remain some dine, for its feculence to subude. After¬ 
wards it was conveyed by four iron pipes into four Icwig 
channels, constructed in the middle of a stupendous heap 
of sand, collected for the purpose. The width of these 
channels at their surface was about thirteen feet, and they 
were plac^ parallel to each other, at about the distance 
of ten feet: but in the intervening space between them, 
the bottom was paved, for*lhroe or four feet, so as to 
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form (litdies, and fum>WB, with upright sides. Over the 
latter small aidies were ajastrueted with stones, laid 
together without any ceraenty and also placed irregularly 
for the purpoae of leaving minieious interstices. Toren> 
der the |dan more complete, the archm were htially 
covered with small Aim stones, on which was placed 
a layer of fine sand. When the large channels were 
filled with water, it percolated through the heap of sand, 
flints, and stones, so as to descend into die ditchcN 
and furrows, which bad a slight declivity towards the 
reservenr, whence it flowed to the u{^r stork-s id' tlir 
houses in the city, by means ^ syplMm pipes, adapted foi 
that purpose. 

Several other operations, in addition to those already re¬ 
lated, likewise aflStoted the prosperity of this cstabliidiment. 
As the works to pioeiire water had been erected l>elow die 
city, exdtiatveof the w^er supplied not being suflieiently 
clear, die puldic bad some other objections to using it, 
though oflbwd at the lowest possible price. Necessity, 
thetefore^ imperknialy constrained the Cramston Hill 
Company to seelj^ finr another sttuation, affiMrding the 
means of dbtaiinng water from such an eligihle source as 
would enable them to satisfy the public, and coniuiue the 
caeapatldoD wida their powerful and more successful pre- 
dfloeaaor. This oonsequendy oGcaskmed the construction 
of sooae mnr woriw at Dahnaniocdc. 

Uidbitunatdy, however, for the uitereats of the com¬ 
pany, the site sdected for their object was one where 
nature had intarposed an kisurmoitiitaible ofaetada to suc¬ 
cess. It was sitiaate on the north aide of the river Clyde, 
and in order to nblaia dear water, steonsengines were 
erected, and aquedilicts with other works oonstructed, 
shnilar to those of the rival company. But here the soil, 
being inienxiixed with mincnal substances, so aflected thr 
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water so as to render it unfit for drinkings or its usual 
purposes. Hence, difierent experiments fidlowed each 
other during several successiTe years; and while these 
trials were making, the company lost the greater portion 
of their customers. One of the schemes adopted for 
obviating the inconvenienoe, was the fonnation of au 
a(]ueduct, by which it was conceived that the mineral 
water would be repelled, by the greater pressure of that 
of the river. The experiment was made, and proved 
successjful; but some numbers of the mam^ng com¬ 
mittee proposed another process that was finally adopted 
and executed, thot^h it ukimately failed. 

The latter {dan required, for effecting its object, the 
eonstruction of a large reservoir on the bank of the Clyde, 
with sudi a depth that its bottom should be lower than the 
lowest level of the water in the river, and also fiormed in 
such a manner that the water should descend into it by its 
own gravity. At the bottom of the reservoir, small cylin¬ 
drical tunnels, in parallel lines, were constructed with 
bricks, made in the form of wedges, and laid togetiier 
without mortar. The dimnetor of th^ tunnels was about 
two feet, the distance from each otlmr about twenty-three 
feet, and the whole number about tl^y. Layers of 
gravel and coarse sand were laid over each, so that tbeir 
external appearance resembled diat of so many ridges 
and valleys. When the resarvmr was filled, Um wider 
passed through the sand, gravd, and mtersUces of the 
bricks, and flowed along the tuimeb into a reservoir, 
from wHch an aqueduct, dfibur feet diameter, oonveyetl 
it to the well of the 8team-ei^;ine for distri^don. 

For oocasioiiaHy deanring the filtm, a very singular 
method was adopted. AU the small tunnels termuiated 
in one that had a longitudinal direction; but above the 
latter was fixed a large cas^ irOn pipe, which had a com- 
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municadoii with a ptiinp» «tuate in the building contain- 
ing tlie ateam-ei^ne. From this pipe proceeded various 
bent branches descending to the hnre- pan o( the valle^^H, 
which were paved, and on thesame levd with the tunnels. 
The end of each branch pipe had a \ery dmple wooden 
stopper, so adapted as to open or close, by means of a line 
and screw; hence, whenevo^ it was necessary to clean the 
fUccfT, by opening the a^s of the pipes, one of which was 
appropriated to every valley—the water flowed into cacli 
separately: afterwards, by working the pump, the water 
was put in motion so as to pass across the sands in a 
directioD contrary to that winch it previously had, ami 
by mixing with the sediment, carried it away. Though 
at Bnt this {»t)cess was admired, the muddy water some- 
times had the effect of putting the pump out of order; 
besides the time it required, with the cost of repairs, 
proved to be more than a counterbalance to the utility of 
the plan, and therefore the {Mracticc was eventually 
abandoned. 

The failure of this attempt had not merely the 
effect of occasiomf^ a farther diminution of tlieir cus- 
tom«r% but the great expense incurred by it, as well as 
th^ removal iff their steam-migiae and other apparatus, 
involved the omnpany in serlotisdifSculties. Accumulated 
mhdbrtunes and disappointments did not, however, dis- 
Gounge them firom making flu'ther strenuous efforts, to 
accom^Uah the original purpose of their enterprise. 
Indked their conduct affords an useful lemon to men 
wlm may engage in the pursuit of a great object, by 
showing dun ififfleidtles ought rather to stimulate, than 
rdax thehr exertioiii to lealhse the putpose in view. 

Expensive and dimstrous as their experiments hod 
hitherto proved, anothm of ocnsiderablc magnitude was 
csonsequently determinedmpon; and therefore near to the 
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large reservoir, which hod disappointed the expectations 
formed of its efficacy, one was constructed of similar 
dimensions, but about fifteen feet deeper, as wdl as suffi¬ 
ciently capacious to contain fixim 50,000 to 60,000 cubic 
feet of water. But on this occasion, with the view of 
ensuring a successful result, the company employed Mr. 
M*Kain, an engineer, to make researches concerning the 
best modes of filtration, so that they might be substituted 
for those which had previously bemi adopted. Having 
zealously fulfilled his commission in making the necessary 
inquiries, the result was his proposing a scheme; thougii 
prior to its executioD, he ppnjdently tried his intended 
process, on a part of tlie ground adjoining that which 
was occupied by the inefficient filt^. In this experiment, 
the water of the Clyde was convey^ by a pipe commu¬ 
nicating with its bottom, into a I^id of basin ^rmed with 
planks, and resting upon another structure, that had 
formerly been erected on the bank of the river, to supply 
the first filter; but the subsequent descripti(Hi of the 
larger plan, will convey an intelligible notion the 
whole contrivance. 

Mr. M^Kain's project for filtering consisted in the 
formation of a certain number of wells, about ten feet in 
diameter and six feet deep, arranged in such a manner as 
to resemble the divisions of a chess board. The whole 
had a communication with each oilier by means of pipes, 
having in the middle of them a cock or valve to regulate 
the flow of water, so that it might pSss slowly to the Alter¬ 
ing apparatus for its depuration. The several wells were 
carefully constructed with bricks plac^ tegether with¬ 
out mortar, but covered with planks, and forming a level 
surface with a thick stratum of sand, through which the 
water ascended to flow into a reservoir. It was calculated 
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that whhaheAil pregBure oS from two to four feet of water, 
ten iupei8dbi feet of sand, filtered a gallon per mtiiute. 
AU the dforta ei thig oompany to ensure sucoesB, how- 
erer, proved tiliaraali%9 and their losses ultimately con- 
stnined them to enter Into an agreement with the other^ 
for the disposal of them works, so as to form one conccni. 
To ratify tile agreement, an Act of Parliament was 
obtained during tiie present session (1834i,) into which 
a danse has been hmnodoced to regulate and limit the rate 
of charge for the supply* Both establishments funiish 
theCHty of GSaigow witii a quantity of waten which daily 
amoimta to 3,500,000gallop 
Besides the filters employed at different vmter-works at 
Glasgow, another, which has been formed at the private 
establishment of Messrs* Brown and Company, is parti¬ 
cularly deserving of SMitm* It consists of two concentric 
wells, one of which k fiormed within the other, llie 
intenor dkmeter of the largest measures about sixty fec't, 
and that of the smaUest sixteen feet, with a depth of about 
twelve feet. The space between both is filled with clay, 
laid skqungly to about five feet from die e<%eof the outer 
part, and to tefvefi feet about the wall endiding the 
inner well* At tiik deptli of seven feet, orifices are made 
of mbont one fiiot square, and filled with tiles, placed 
togtiher without mortar, so as to form ttmnels from one 
watt to ihe other. To within about one foot of the mar¬ 
gin of the exterior wdi, the space is filled with sand, and 
it k ealculated that with thk surfaee nearly 8000 gallons 
of water are filtered in an hour. Hie surfiiceaf this filter 
laqpdrm to be deaasedeveiytiiiae months; andtheolject 
of the innmr wdl beiog the reception and transmission of 
the ftttered water, forthe latter purpose, a pipe is placed 
at the bottom, to convey it to a reservoir, from wliich a 
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steam^ngine pumps it for the purposes d. the establi^. 
ment.* 

At Glasgow exists an useful iustitiitiaui so piouliariiifl 
oouvenient, as to render a deemption of it mot aa irrele¬ 
vant conclusion to this detail. On the bank of the Clyde 
a large building has been oonsU^cted, at the expense of 
the city, for the sole purpose of acoommodating persons 
who may choose to avtul themselves of the advanti^ of 
conveying thmr linen there to wash k, and wlrarc persems 
take great care of it for a very small sum. The place 
is sufficiently capacious for ftOO scourers, or washers, 
to work at the same time; and it is furnished wkh a great 
number of large and small tubs, as well as covered seats 
for situng upon. The charges are regulated aeccrdiiig 
to the time and space occupied^ piiee of hot and 
cold water for one wash^, dm^lg^m whole day, is about 
fourpence; but for half a day, threepence. Tim place for 
a large tub is charged one penny a di^; but for a aqail 
tub only a halfpenny; and the piicse of a seat is fixed»at 
a halfpenny. Adjoining the luiUding is a huge indbaed 
grass-plot, where each may lay the linen in perfect safety, 
under the care a person who is en^lloyed far that pur¬ 
pose only; and the daily charge for his service is from 
threepence to fourpence, according to cfefeumstances; dbut 
double the stud for a whole night. The oonvenienoe 
afforded by this eg||foli8hment at Ghugow, may, perhaps, 
induce other large towns ,to erect, shnilar'places foe the 
same purposes, iaaamucli they iB%ht be conducivs to 
convenience and economy. Besides,, th^^seo*^ ^tend to 
obviate a domestic annoyaiice, iddoh. has fes^tod the m 

• ^ V ' I 

* As this filter clarifies ahontAQOO gpUom T^MKIp 

in a day, does not its efficiency,as well as thftt at toe Bocal Bidace 
in Venice, suggest the practicability of constructing, or modi¬ 
fying, the reservoirs atwater-wprks, so as to render each aJiUer? 
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|cil^ ci m v&tf humorous ilescant by an itigenumii fentale 
port—the imubhg Hud korrori of ** WasUn^ Uay.'^* 

' instanco 

of4lm drttved from the extensive and 

pQOwifbl t^Ooniefi of In OfTercoining local diflicuUii^M. 

a loi^ period, and pirolnddy from the hrst liuild- 
iOjg'hlrike toim, its inhalntsiits oecasiannliy exjierienced 
srtkiUs Inooiiveiiiences, in olHamitig sufficient water for 
th^'ofhnmoii domestie purposes. As they chiefly relied 


for riieir suj^y upon the rivulets which had their ori|;iii 
in^ the nrighbouring eminences, the quantity was often 
vc»^1iM(ty, particularly in dry seasons, when the sourees 
grti^ldly Isiled, and necessity compcdled them t(» prcK urt' 
water liotn a distance, liy the u.sual incomintxluHJs and 
expensive methods; However, In 18£4», Mr. Thom, a 
shilhil enjj^amer, rtmtilv|iki a plan for regularly mul plen- 
tifidl^ supplying the place; and fortunately under the 
auspices of Sir M, 8. Stewart, a company of pr<ipri(?tors 
was soon formed for the purpose of realizing the M'heme. 
Brtndes the eollecring a large quantity of water, it ahsc> 
indtuded the prooess of filtering it before it was conveyi'd 
to the houses; and as convenience and utility formed the 
jMsneapdi ohjectS in ccmstructing the works, a cuncist' 
aoc#Uitl*of thc4i may not only be interesting, but will 
pf^filiislfly eidiMt in a fisvouralde point of view, the quali- 
fidithnltif dieprc^^ 

tUwn ^ tiliiate on the ^tb irae of the mouth of 
the riirrtr Clyde, at thefoot of agroupof mountains, from 
whilll »atie seveiid st^^ these unite in a valley, 

whdtnriiey take ^ name of Shaw'4-waier, and flow into 
tbe rtia at Innitr Keep, to the west of Greenock. Mr 
Hhiht at flirt rtiteriaaied the idea of interrupting the 
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different streams in their eoursa^ hj 
so that their concurrent prodn^ 
a vast reservoir, sufficiently, 
least four months consumpfao^ 
seasons. The capacity of |hi%i!e#!9^^ 

284,678,550 cubic feet ; Imt the 
several others:— oe^ caUed Competition 
calculated to contain 14»465y£^ ciibrn feet; 
named auxiHortf^ adapted to receive 6511,770; heiil^ 
five smaller, which fogeth^ would be capable of hkildfhgf 
rather more tlian 6,000,000 cnbic feet* Though 
various basins afforded the m^ms for storing $10^000,006 
cubic feet of water, Mr. Thom deemed it poonble io.iso|« 
Icct (>00,000,000 by uniting some other streams, which,he 
had noticed, and saw the practicah^ty of diieetit^ their 
course into tlie same channel with^e formeri. Indeed h 
(‘areful examinatiem of the localities of Oreenock led 
to the conviction, that not a doubt need he indulgied^ith 
regard to obtaining such a plentiful quantity of watery^ 
would be adequate for amjdy supplying the inhafaltimis 
at nil times, and in every season, as wrii as the despfint^ 
of the various other establishments of die town, ; ^ 

In order to render the plan as cmnpletaly effenilye 
possible, the company were desirous of having two distinct 
lines of supply, one for the wester, aiuMtherlbr the eaih^ 
part of the town, and each being adapted to affiird to']^ 
mills on both sides at the rate of 1200 en^e feet aminill^ 
during twelve hours for 310 days ^ the y^ir. 
(piantity of Water requisite to re4iae ^is..ol^oat #as 
mated at 535,660,000 cubic feet. It ants also intended > 
to give to every inhabitant of Greenock «twh«|^hic ,ih^; 
and as the number of population amoun^ 1^ 
for this purpc»e, 18,250,(M)0 cubic mfly %< 

Hence, if it were jxissiblc to^rocure 



'W 





fecti the conclusion was evident, Uiat tlic remaining very 
hu^ q|uantity wookl be odequ^ite to the abundant supply 
of al^ the diferent concerns, or applicable to a 

variety of objector 

;The«b(^ divnnyitaiices evim^ the attention and con- 
bestowed upon die subject> prrvbus to the plan 
fi^iiil^ying Greenock being earned into cfTect; and the 
mo4|e IfnaHy adopted for procuring the water was admira¬ 
bly adapted, as well as completely e0ectivc,for all the pur- 
posefi contem^ated. The mountains, at tlie foot of which 
the town is erected, being near to the sea, the abundant 
dews and occasional rains produce numerous small stream^ 
that i£»ue from different pdmts and heights. With the 
view of collecting the whole of the water flowing from 
these sources, channels have been excavated at various 
altitudes, to nearly the tops of the mountains, in order to 
intercept all the streams, and convey their produce to 
reservoirs, constructed for receiving and preserving tlie 
great mass of water. The fact also deserves notice, that 
of flOO,0(Xl,CKX) cubic feet being obtainctl, two 
years* experience proved that more tliau 700,000,000 
might be collected; consequently, as the res€fl:^'oi^M wt-rv 
c^ble of containing a quantity of water comph-teiy 
adequate to more than six months* supply, the means 
were afforded of making such an ample provision, as 
would not only be sufficient for all the demands of those 
diy seasons, which commonly occurred, but that a sujxt- 
ahundant qimnttty might be likewise accumulated and 
preserved, during several rain)^ periods, to compensate 
for.any deficiency arising fiom a succession of dry seasems. 

At first tJie water was oonv^ed to the houses from the 
reserviMfs, without tieing filtered; but as the whole ejuan- 
tity required for daily consumption amounted merely to 
50,000 Cubic feet, its filtration was determined ujwn pre- 
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vious to f;upplying it to tlic inliabitants: consequently, 
three re»t!rvoirs were constructed for the puipose^ and 
nnotlier for receiving it, after the process of clarilMkion. 
Each of tlic filtering reservoirs has a length of fifty feet 
liy a breadth of twelve, with a depth of eight; and the 
filters are formed with fine and coarse sand to the thick¬ 
ness of five feet. A separate conduit, about fifteen inches 
square, corueys the water from the reservoirs to the filters, 
which are situate at about 200 feet above the town; and 
ndjoiniug them is tlie ba«an that receives tlie water after 
filtnition ; the latter being sufficiently capacious to con¬ 
tain rather more than one day’s supply. The reservoirs 
employed for tlie peculiar object of affording water to the 
inhabitants of Greenock, liaving such a great altitude, it 
constantly flows to their residences, so that they use it 
for all their purposes without any restraint, in the same 
manner as at Edinburgh and Glasgow. Besides, it may 
not be undeserving of particular remark, that the reser¬ 
voirs regularly supply a large quantity for the operations 
of several mills, which is prf»hahly the only instance of 
tile kind in this country. 



m 


MVUK.AUJJA. 


C HAPTER IX. 

rit Allicn« : (heir anti<|utty; iiinnner t»f procnriiis' tin 
Water. Comtniction of the Wells* in Thrace. C’anriN <>f 
Cor clktributing the Inundations of the Nile. Kgypiirm 
contrivances to convey VTatea-over Mounds, A:e. tUdCiiiru 
Aqueduct and Machinery for mining Water n> Hcst>r\t>ir'.. 
Ponds. Deep Well at Cairo. One Fresh Water Spring in the 
CountT)*. Chineae methods t>f taking M'ater from liners rind 
Pools: their Chain Pump: manner of uorking ii sinitlar to the 
Treatl-raill. Cticlilion. Persian Wheel. Chinese W.iti r-wlic< l, 
formed leith Bamlxsos. Water-uheel with hollow rim, arm**, 
juid axis- Various Devices for preserving Soft Water. ('istt rn^ 
at Jerusalem and Alexandria. Venice: Keservoir at the Ihn al 
Palace: its CaR8tructio& and Mode of Filtering. Proportioiml e 
Quantity of Bain Water. Vast energy of Capillary .^eti(Ul. 
Atmometer. Principle of Filtration. LiKhon Aqueduct, and 
plan of supplying the Inhabitants. Algiers. Malta. Supe 
riority of the means adopted in Great Britain. 


As wells and fountains were the first iirlihcial con¬ 
trivances of mankind, for pnxniring a supply of pure 
water for beverage and other domestic purpose.s, so the 
general use of the same devices, not only continue.s, 
wherever civilization has made but little progress, but 
even at the present time, among highly civilized nations, 
the rustic portioti of the popiili^on obtain a great part 
of it, for common exigencies, Ihy similar means. 'Hie 
benefits dcorived from them, as well as the familiarity with 
such useful objects may, perhaps, Ik? the princi|)al rca.sou ’ 
for their frequent occurrence, in the similes and nie- 
taphcH^ of rural bards and sages of all ages and every 
clime. 



Apparently simple as may be these inventions of anti- 
tpiily, they present some varieties and peculiarities, which 
rentier them interesting to philosophical curiosdty. The 
wells formed during the primitive ages of Greece, had a 
massive marble cylinder placed at their top, and as the 
water ascended near to the surface, it was obtained by 
means tjf a bucket, which had a rope made of twisted 
herbs attached to its handles. As this was the practice at 
Athens, it is probable that tlie inhabitants were unac- 
(|uainted with the method of raising it, either by a wind¬ 
lass, or the common lever, llie mode of procuring the 
supply from their wells, by the use of a rope evidently 
eontimitd through centuries, for among the interesting 
and instructive remains of that renowned people, some 
of the marble cylinders have actually grooves of two or 
tlirce inches deep, pnxluced solely by the friction of the 
ropes against their sides. 

\Vater is stated to have been the sole beverage of the 
(i reeks in the early periods of their history; and to this 
lause may, |X*rhaps, be chiefly ascribed the high esti¬ 
mation they generally entertained for the wells. The 
inhabitants were in the practice of resorting to, and 
assembling together around them, not merely to pixxjurc 
what was necessary for their daily wants, but also for the 
]nir|K)ses of social conversation and public festivities, of 
which music, dancing, and other amusements, farmed a 
principal part. Mr. Dtxlwell, who travelled in Greece, 
relates that the circular marble top of a well at Corintli 
has ten figures of divinities ornamenting it, and of these 
•'he luis given a representation, at the same time stating 
such decorations to be common to the sacred wells of the 
Greeks. The utility of such structures rendered them 
objects of peculiar regard and veneration, from con¬ 
ducing both to their wants and •njoyments; but, as the 
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population and prosperity of Athens and (‘orinth i«i- 
croased, the principal supply of water was probably 
derived hrom other more distant sources. Indeed, the 
vestiges of aqueducts in their vicinity, evince the corrwi- 
ness of this conclusion; and contrivances of the ktiui are 
evidently implied, in the fcdlowing verses of Homer's 
description of the gardens of Akinoits 

“ Two plenteous fountains the whole prospect crownM : 

This through die gardens leads its streams around. 

Visits cadi plant, and waters all the ground; 

While that in pipes beneath the palace ilo\vt>, 

And thence its current on the town bestows: 

To various me their various streams they bring. 

The people one, and one sui>|)lies the king.”* 

The construction of the wells of Thrace difFercHl from 
that of Athens, and omsisted of an arched excavation in 
the ride of a rock, or edher declivity, containing a spring, 
with a flight of covered »U*p8 and the front by an arcli, t«» 
afltird the means of descending to obtain the water.f 
Another kind of well was likewise once common in 
various parts of Eurojie, from which the water was elevated 
by the aid of a large lever, having the bucket at oiu' 
end, with a counterpoise of stones attached to tlie other ; 
and this contrivance is said still to Iw employed at s^ime 
places in Ilumelia. Besides, in Turkey, casual eircum- 
stanecs have suggested the plan of rendering the cavities, 
formed by the sides of the roods, cither by nature or art, 

• 'Odyssey, B. V1I„ 

t A well of this kind is situate in a lu lJ at the west sulc 
of Hampstead, and 4 the distance of about 500 yards below the 
church j hut thare arc motiy others of the same description in* 
di&rent ports of Great Britain. Such contrivances were objcclH 
of great care and attention prior to the invention and use of 
pumps; that at Hampstead was protected by the Art of Parlia- 
ment during the reign of Henry VIII. for allowing tlu* citissens of 
London to obtain water frem thfc bottom of the heath. 
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Milificrvient to the same useful purfxjsc; for wherever 
springs constantly supplied them with water, they have 
l>een inclosed and converted into fountains, so as to 
preserve the water clean and pure, to allay the thirst, 
or ad'ord the means of ablution to travellers; and struc< 
lures of this kind arc often to be seen far distant from 
any of the habitations of man. 

Probably for a long time before the invention of pumps, 
tile use of the windlass and bucket to raise water was 
adojited in England, from tlie contrivance being ein- 
jilnyed in mining operations. But whether such a su[>- 
position be airrect or not, the exigencies of men in differ¬ 
ent countrit's. arising either from climate or other causes, 
have stimulated them to exercise their inventive powers 
ill devising contrivances for ensuring a supply of water 
for tlieir various wants and conveniences. As some of 
ihem display much ingenuity, a description of a few of 
the must remarkable will not be irrelevant, and perhaps 
may be found both interesting and useful. 

The Egyptians have been particularly disdnguiidicd 
for ingenious and diversified contrivances to elevate 
water from a low to a higher level,* vritlK the view of 
promoting vegetation, and to subserve die purposes of 
agriculture. To efiect such an olject, being essaitial to 
the subsistence of its inhabitimts, their efforts to conduct 
and distribute that of the Nile, over the country, were 
lustoiiishlngly grunt. Solely for this end, they constructed 
canals in various directions, several of them extending the 
length of sixty, ninety, or even one hundred miles. The 
nuinlier of these works for receiving water during Uie 
inundations, and distributing U to a great distance, is 
said to have amounted to eighty.* The grand cavities, 
called the Lakes of Moons, Bchira, and Marcotis, are 
deemed lo be vast reservoir^ ex<;aviiUHl for containing the 



I(i8 UVDKAIJUA. 

smpc'rahuiidajjcv, which was afterwards to ein})U»}td 
for irrigating the plains in their vicuuty. The means of 
conveying it over the mounds and high lands consist chI of 
a series of buckets conitected together by chains, and 
raised by the assistance of a wheel, wlien on tlieir arriving 
at, and in {mssing over, the sutnmit, each bucket >ucccs- 
sivcly discharged its contents. The invention of ihi-. 
inuchineis ascribed to the Egyptians, and oxen are some¬ 
times employed to work it. Ik^sides, as the |H>wer of 
one animal is sufficient for turning it, th<* watering of a 
large field can lx* eflectixl by the labour of a single o\. 
It has been conjt'ctured, that whilst Archimedes was in 
Egypt, the inspection td' this ujk*ful device sugge''ted in 
him tlie idea <»f his ingeuiotis wrew fi>r raising water, 
wiiich, at the present time, is very seldom used. 

Savary ol>scrves that, ‘‘ at the entrance to Old ('airo, 
stands an hcxagttnal building, each side of which is eigliiy 
fet‘l wdde, and one hundred feet high. Oxen mount up a 
very gentle ascemt, and turn a wheel which raises water 
to the summit of this building:—five liasins rweive tlie 
water, whence it flows into an uriueduct, sustained by 

A • 

J300 arches for conveying it into a reservoir; hut fnaii 
the latter, other oxen, and another machine raim.* it t<i 
the ]valace of the Pacha. The Arabs c.onstnicte<l this 
w (jrk according to the plan of that ikvtcribfxl by Stralx>, 
and of wdiicb the remains are visible, between the citadel 
of Babylon and the Nik*. Stralw describes ** the moun¬ 
tain as liaving a gentle descent from the fortress to the 
}>anks of the Nile, and 150 slaves continualty employcxl 
in raising water thither, by means of wheels ami 
screws.*" ♦ 

The some interesting traveller Hkewdse relates, tliat 


• Tra^tk fn Efiypt, 
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“ ali the towns at a little distance from the Nile, are 
siirroundet) !)y spacious })oiids, for the convenience of the 
inhabitants and a^culture. Aqueducts conveyed water 
to the tops of hills, where immense cisterns were hewn in 
the rwk-^ to receive it, and whence it afterwards flow'ed 
anion^ desi^rts, which the Egyptians transformed into 
ft*rlile fields. Near to Babain are the ruins of an aque¬ 
duct running towards Lybia; it l^ears the majestic 
character of the w<»rk8 of this people; works not less 
iniraculoUK, and certainly more useful than the pyramids 
or colossjil figures of Thebais. They prevented the 
ra\ ages of the high inundations, and su['»f)lied the defects 
of ilic low ones—thus conducing to tiie sustenance of mil¬ 
lions of inhnhitants.4 

It a))|>ears that “ the castle of Cairo contains a curious 
well, sunk in the nvk to tlie depth of 280 feet, and having 
a circumference of 42 fet't. It consists of two excavation.s 
that arc not perpendicular to each other, A stair-case, 
with a very gentle descent is carried round, but the par¬ 
tition, which sqparates this from the well, although form¬ 
ing a part of tlie rock, is left only a few inches thick ; it 
ha.s wintlows at intervals, but as they are smalt,^ and 
some of tlicm low’, the light of candles is required when 
persons de.scend. At that J3art of the well where its 
dirc'ction changes, there is a level space with a reservoir, 
and oxen, by turning a machine, draw the water from 
the Isiltom of the w’ell. llie water hlters through the 
sand from the Nile, and l>eing imprcgnatc^i in ita passagt> 
hy salt and nitre, it has a brackish taste.”* 

At a small village near to Heliopolis is a fresh water- 
spring, said to be the only one in Egypt; and though 
presumed to l)e supplied by water Altered from the Nile, 


• Skmri/t 
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the strata throu^ which it passes, seems not to have the 
nitrous ([ualily so c<H3imon in the country. Its pecu¬ 
liarity has occasitmed it to be an oljject of veneration, 
l)oth by Christians and Mahometans, who alike visit it, 
and with great devotion drink its water. Tradition has 
alst> Icfit its aid to give it celel)rity, by represt‘nting it as 
the fountain where the virgin btitheci the child Jesus, 
whtm the Holy Family fletl to Figypt in order to avoid 
the cruel mandate of Herod. An amiunt has lately 
ap|)cared, stating that a fresh water-spiring has Ixen dis- 
eovertxl in the desert. 

Another nation, alike celebrated for its antitjuity a‘ 
well as skill, in many of the useful arts of life, has (]t>- 
vi.wl several machines for the samc^tirposes a-? tlu»e oi 
Egypt; and though resembling them in some jioiiii>, in 
others they arc evidently inferior. I'he various produc¬ 
tions of the Chinese afford striking am! ineonteslahle 
proofs, not only of their ingenuity, but that improvement 
marked the career of their exertions in former tiiiKs, 
uniformly stationary as ilidr efforts may have licen at a 
later era. Some of their contrivances for raising water also 
present a remarkable contrast to the methods generally 
practised by Europeans, to economize human Lihour. 

One of the Chinese modes of raising water is the fol¬ 
lowing:—Two men stand <^posite to each other on 
planks, that are fixed so as to project over the .side of a 
river, and each holds the end of a cord, to the middle of 
whidi a basket is attached. This they swing to an<l fro, 
till it requires such a velocity as will assist them in 
throwing water into a reservoir, formed near the bank of 
the river; and thence it flows, by small channels, where- 
ever it may be wantetf. Another method consists in the 
erection of an upright post, on which is placed a long ]K>1e, 
in such a manner as to diviij^ it into Iwti unt*i}ual [>ait>. 
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am I it also works both vertically and horizontally on a 
pivot. To the end of the shortest part a large bucket is 
sus{K'niled, and lowered into a river to be filled, when, by 
the long arm of the lever, it can be easily raised, and 
turned towards the reservoir, where the contents of the 
bucket are emptied. 

'The Chinese chain-pump resembles that of the Egyp¬ 
tians, and motion is given to it in the same manner as the 
English tread-mill. It is fonned by constructing a long 
wixxlen trough, placed in a sloping direction, and extend¬ 
ing from the IkxI of a river to the summit of the clevatetl 
gi'ound near its bank, where the reser^-oir is formed to 
reielve the water. The inside of the trough is divided 
along the middle, by a board running edgewise through 
its whole length; and into these clianncls, square flat 
Iniards ai’e exactly fitted in a regular series, being also 
eouneeted together, at certain distances by a chain, which 
passes over rollers or wheels fixed at each end of the 
trough. The square boards are called lifters, because 
when the machine works, they force up the trunk a 
volume of water equal to their respective dimen^ons. 
'L'hat part of the machine which furnishes the means of 
applying the power for working it, consists of two up¬ 
right w'ooden posts, having a strong horizontal {lole con¬ 
necting them together at their upper ends. Alxiut three 
or four feet below this cross piece, is placed a large 
wixxlen roller, over which the chain and lifUa*s pass; and 
to tliis roller arc fixed circular ranges of wooden arms, 
projecting from it, in the sliape of tlie letter T; the 
cioss pieces of these for the feet to rest upon, being mode 
round and smooth. When thus completed, a rotatory 
motimi is eflected, by men treadiii^ upon the projecting 
arms attached to the roller, whilst they support them¬ 
selves by holding the horkonlul bar that connects tlic 
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two upright postft, and hence a continued stream of water 
is elevated. The quantity raised is proportionate to tlie 
size of the machine, and the power employed, for they 
are constructed of different dimensions, according to tiu* 
purposes for which they may be wanted. The Chincst* 
use them for raising water into resei^foirs out of rivt*rs 
or canals, or transferring it from one j>ond into another, 
and they also apply it to the purpose of draining grounds. 
Machines of this kind are sometimes constructed with a 
vertical cog-wheel affixed to the axis of the roller, and a 
large horizontal wheel conn^ited with it, so that a buffalo, 
or other animal may be employed to work them. Ihii 
those of a small size are very common, and are worked liy 
a handle and crank, like that fixed to the eonunon 
grinding stone;—■such a jiortable contrivance Udng 
detnned as necessary and useful by the |)caKiint‘i of 
China, as the common spade is to th<we of wme other 
ixmntries/ 

Another hydraulic machine, already alluded to, as 
attributable to the inventive genius of ArchiniMles, is tlu 
cochlton or screw. This contrivance consists of a leather, 
or metal pipe, folded spirally round an indinid cylinder, 
liaving the lower end of its axis adapted to work in a 
socket, with its upper end inserted in a groove, and a 
handle likewise attached for the purpose of turning it. 
Both ends of the pipe are left open, and the lower 
being placed in a well, cistern, or river, lidow the 
surface of tlie water, by turning the spindle, the revolv¬ 
ing motion occasions the water to ascend, and flow out at 
the upper end into the reservoir constnicted to rtreeive it. 
'Ibe machine may be made with two or more pipes, folded 
parallel to each other; and if the inclination be consider- 


* Staunton*^ Emhuaxy to Chinn. 
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alilis it may be worked by a running Htreara; however, 
in this latter case, it is liable to be choked with weeds, or 
other substances, which diminish its power, and some¬ 
times their removal is difficult. 

The Persian water-wheel differs in its construction 
fmm the other machines heretofore described. It is 
fitted in a strong wo<Hlen frame, and when used upon a 
running stream, float-boards are affixed to the outside of 
its circular rim. From the inside of the rim strong iron 
rf>ds project horizontally, and to each of these a s(|uaro 
bucket is sus}X!nded by iron loops, so that in ascending 
and descending as the wheel revolves, all of them may 
hang |H*qKMidicularly, excepting those that dip into the 
Mater, and the one which may be at the highest point. 
Near to the top of the frame, and on the side opposite 
to that where the wlieel moves, a trough projects so far 
as to intercept die buckets and tilt them, and thus each 
in succession pours its contents into the trough in 
passing over it. Besides, bent springs are fixed to that 
side of the bucket, M'hicb comes in contact with the 
trougli, so as not only to break the force of their 
motion, but render their tilting cflecfual for discharging 
ibc water. 

A water-wheel commonly used in China effects the 
same [)urpo«? as the Persian. It is formed wholly with 
bamboos; and short pieces of a large diameter having <M)e 
end stopped up, are fixed, at regular distances, on the 
outride of the rim of the wheel. They are placed horizon¬ 
tally with such an angle as allows them to dip into the 
water by the revolving of the wheel, and thus being 
filled, they retain the water during their ascent, but pour 
it into a trough, adapted to recewe it on the descending 
side. 

The principle of Arcl^imedcs’ screw machine has 
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siimctimes l>ec‘n applied to watcr-whec*ls, by making the 
rim, a\i5t, and apokea hollow, the latter having a c'tirvi*d 
sha})o, and each communicating with the axis by an 
orifice. By the revolution of wheels thus constructtHl, 
the spokes collect the water, and as they asci>nd it fimvs 
througli the axis to c'seape at its apertures, and fall> iiUo 
a cistern which is placed bedow tlie axis. It will be 
evident that all the above machines may be workctl bv 
animal power, and are therefore applicable to a variety 
of useful pur|iosi'S, according to situations and eircuin- 
stances. Though the preceding descriptions hydraulic 
machinery may convey a favourable view of tin* sciemiiic 
attainments, and mechanical contrivances of difi’erent 
|>eople, in various eras, yet, ingenious, useful, nud 
efietrtive as they may be for their object, how inefiubly 
inferior, and limited in their application to the mighty, 
and almost indefinite power of the steam-engine ! 

Ample as may be the provision, beneficently afibixhnl 
by the bounty of nature, for the wonts of mankind, in 
some places the great difficulty of obtaining a sufficient 
quantity of clear soft water for common uses, lias letl to 
the invention and atloption of some \ cry i^iecuUar schemes 
to procure and preserve it. For this purpose capacious 
subterraneous risterns have been constructed in various 
cities. At Jerusalem, these contrivari(X!.s arc oomnionly 
framed under the houses, as receptacles for the waU‘r 
produced by rain ; and those discoveri*d anumg tlm ruins 
of Alexandria, in Kgypt, are remarkaldc for their mag¬ 
nitude. It is proliable that they were filled when tlie 
Nile overllowed the country, and some of them rest on 
two or three tiers of arches, sup|XMted by large wtone 
colionos. The water was conveytvl to them by the canal 
of Canopus, which had a passage under the %ialls near 
to Fompey’s pillar, whence, by various subterranean 
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tunnels, it flowed to the liighest parts of the city. As 
the cisterns occasionally require cleansing, they have 
pcrpeudiculoi' apertures resembling round wells, and 
lioles are formed in the sides, at short distances, to enable 
wiwkmen to descend. At present the water is drawn up 
from them by means of a windlass, and people soil it in 
leather bags that are carried on camels to the houses. It 
is stateil that at Smyrna and in its vicinity, several arched 
vaults and tunnels exist, which arc w'ell built with hewn 
stone, for the purpose of collecting and preserving rain, 
the place l>eing naturally deficient of such as is good for 
beverage and other domestic uses. 

The city of Venice is extensively supplied with rain¬ 
water from the j)ublic and private cisterns, which have 
Imxmi constructed for the purpose of coUecting and pre¬ 
serving it. One of the principal public receptacles of 
this description has its site in the court of tlie IXical 
Talace, and the peculiarities of its formation entitle It to 
notice. In order to construct it the earth has been exca- 
vatetl to the depth of nearly twenty-four feet-»-the bot¬ 
tom resembling a parabola of six or seven feet radius. 
'J’hc centre has a well, formed with mason-work, the 
stones of which, at the lower part, are placed together 
without mortar; but the remaining port of the cistern, 
around the well, is filled witli sand. In the middle of 
this Ixxi of sand, and concentric to the external line of 
the paraboloid, a small tunnel is constructed, having 
st‘veral apertures in its upper part; and the whole surfatv 
of the cistern, excepting the well, is covered with a pave¬ 
ment, corresponding with that of the court As proper 
channels and apertures ai*e constructed for the pur¬ 
pose, whenever rain occurs, the*water that falls from 
the roofs of the houses, flows to the channels con¬ 
nected with the reservoir, and penetrating the sand, 
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Phases along the tunnels to the lower part of the well, 
whence* it rises in a transjiarent state. Thus every 
morning the well liecomes full; and though the level 
of the water may oecosioiuilly vary according to thi* 
quantity drawn off*, yet the rt!servoir coniiiutally fur- 
nii^ies iit,dh»r and fmh. Uy such means a considerable 
supply of good soft water is generally afforded to tlie 
inhabitants of Venice, extvpt in very dry seasons. A 
large quantity is also obtained from the river llrentu.^ 
whence it is conveyed in Imrrels to the city hy barges 
einploycfd for the sjK*cific object. Some of the vessels 
are also fitted up with large cisterns, h;i\ing ])uinps to 
di.«(charge their contents. 

The circumstance of collecting rnin-water in cities, 
lias given rise to some interesting reniarlts h> l*r<»fi‘ss«ir 
Leslie, who states, that “ it has lH*en eomputal the 
<{uantity of rain which fidls annually over any city, it* 
carefully collected and dc}KJsit4.Hl to purify in ci'.tern.s, 
would be sufficient for the supply of the inhabitants, at 
least in all the enisenttal domestic and ctdiimry puri>osi\s.'' 
He also observes, t!»at “ tlie rtwif of a lofty houst' at 
Pans, cocitainitig <<m an average, twenty-Hie Italgers, 
might deliver annually 1800 cubic fe<>t of rain-wuicr, 
whidi would furnish each individual, daily, the fifth purl 
of a cubic foot, or about thirteen jKmnds avoirdu}H>is;— 
rather a scanty portion, to he sure, according to our 
modem ideas of comfort.’^* The following observations 
of the some W'riter are also important from their applica¬ 
bility to practice:— 

The vast energy which capillary action derives from 
the combinatkm of numerous and very oiinuie orifices, 
is iliustrated and confirmed in a striking umnner, by on 


* Lexlie'tt Ehmentn of Nnturni Phiiomph^, p. 400. 
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application of the Atmomeler, an instruttiait deigned 
to mcasureiiR ith accuracy the quantity of evaporation in 
a given time. A thin ball of porous earthenware, about 
three inches in diameter, is cemented by its nmirow neck 
to a glass tube, a quarter of an inch wide and three ftet 
long. The whole cavity of the ball, and of tlie Cube 
being now filled with recently distilled water, is inverted, 
and set u]>right in a small cistern of quicksilver. The 
surface of the bail mkmi U>ses its glistening humid app^- 
aiict*, but the cvap)ration continues just as at first, and 
the water rises gratiually in the tul>e to supply the in- 
cessint eoiiMinqition. Tlie quicksilver follows the water, 
and mounts with greater or less rapidity, according to 
the slendc-rness of the tube, and the dryness of tlie en¬ 
circling air of the riK)n), from two to five or even eight 
iiiclus every tlay. 'fhis ascension is nearly uniform, till 
tli<' (piieksilver has gained an elevation of perhaps twenty 
The water having then its atmospheric pressur# 
lessened, yields a portion of its contained air, which, 
collecting within the ball into a diffuse vapourf checks 
by its elasticity, in some degree, the rise of the water 
and the (juicksilver iu llie tube. Hftwever, this pon¬ 
derous fluid still coiUiimes to mount, tfiough more slowly 
than bt^fnre; and, in the space perhaps of tem days, it 
Stands scarcely an inch below the level of barometric 
column. In this situation it remaios, till the whole of 
the water within the ball has evaporated, and the pores 
^ are again opened to tlie admission of the external air. 
When this event takes place, the niereury in. the tube 
suddenly falls down into its ctstern^ 

“ The attraction of the very fine pores Uf .the Atmo- 
meter, is thus more than sufficient fo support a load of 
mercury equal to that of 400 inches of water. Those 

' ‘ Iff 
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are smalier tiuui tiie teii tliousaiidtli part of an 

inch. » 

“ We may hence eonoave the rise of water ihroufsh 
sMCceenve strata of gravei, coarse sand, fine <^nd., Ifxim, 
and even elay. If dte gravel were divided into spaoen 
of die htaidradth part of m ineh, the water would asccmi 
more than fiiur inches; but Mtpposiiig thc> particles of 
the coane sand to be the five hundredth part of on inch, 
it would mouBt through a bed of nxtcen indies of this 
tnateriai Asatumiiig the fine attcid to have interstices of 
the two thousandth five hundredth part of an inch, the 
inadity would be drawn up through a new stratum of 
seven feet thick; and if the pores of the loam were only 
the ten thousandth part of an inch, it would gain thc' 
farther height of twenty.five feel and a ludf through the 
soft mass. The eday would retain the moisture at u 
greater altitude, and in this way each stratum of finer 
ipulveriaatkm might successively raise the moisture still 
b%ber. But, though the extreme subdivision of the 
partickfi may cany the deration almost ui an unlimited 
extent, yet will it also retard the insinuation of the water. 
Henee, the u«e of day in puddlings or choking up the 
grosser pom, which might favour the efflux from a 
a dam.'*'* 

If such be naturally the force of capillary action, does 
not die drctnnatanGe suggest how extensively useful its 
applicaMoQ might be made to afiect tJiai most desirable 
obJectT'>^he pufifytng nf water previous to its being per- 
nuttfd to go Imm water^works into tho citieaiis for do- 
puipomsf Would it not be praOCkable so to com. 
biim.^lhif potent prioctplo with that of pressure, as 
. *. * 

• • t^esllr, p. 361 *4* 
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render the reservoirs at such estdhliiytiineiits efficacious 
filters, by some peculiar adaptatKins in their oonstruetkm ? 
The reservoir at the Ducal Palace of Venice affiards an 
instance of the kind; for its centre consists of a lai^ 
circular well, which is formed with a bed of sand sur¬ 
rounding it, so that oU the water passes thrdugh, and 
consequently flows in a pd^iucid state to the Imintain, 
whence the inhabitants obtain it. In those places where 
the supply of water is usually procured from rivers con¬ 
stantly in motion, the adi^ion of such a plan would 
pro\e highly advantageous, and such sources would gene- 
I ally hirnish the means of having a laige bead-pressure 
of Abater to facilitate the attainment of its object. This 
circumstance may not be unworthy of the oonrideration 
of engineers, in the Arrangement of any new works» mr 
the iinproveunmt of others that have been heretofore 
constructed. 

I'he evigencies and enjoyments of mankind have fre- 
ipiently oc'cupied the serious attention of philosophical 
ohseners, who, after nicely scrutinising the varied ope- 
lations of nature, liave endeavoured lb deduce rational 
and useful conclusumh. One of their statements is remark¬ 
able, and probably resulted from a rigid elimination and 
comparison of facts; these have led to the inference that 
the average quantity of wat^ supplied by rain, m some 
climates and situations, iW a relaiive proportion to the 
absolute wants of the inhalntants of a populous city* It 
would, however, be indiscreet to rely sokly upon such a 
casual source, which might oocasionaWy expose them to 
much inconvetiience, from the time of lain falling, as 
well as its quantity, being both variable spd uncer|i|p. 
Hence, in many cases, a deficiency might cocur, wfei 
plenty was most deswable; and the probability of such 
contingencies, imperatively urge^ to the adoption of 
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metluxts, which may be certainly clfectivc lV>r attaining m 
important an object, aa a plentiful supply of salubrious 
water to a great |x>puki^on, whatever difference may 
liappen ill the atate cff the seasons. 

The 4te of Ltsbmi, as vreH' as the ground in its vici¬ 
nity, consists chiefly of Hmestone and basalt, which retidei' 
it necessary to obtain good water, at about three leagues 
distance, for the beverage, and other uses of the inha¬ 
bitants. The source conmsta <ff several springs that are 
near to the village of Bellas, and their produce is awi- 
veyed to Lisbmi by an aqueduct, oonstrueted of a kin<l 
of white marble, and linislted in 1738. Iii same |>art« its 
course has been e3!;cavated through hills; but near to 
Lisbon it is carried over a det|> valley, for a length of 
2400 feet, by means of several bold arches, of which the 
largest has a height of about 250 feet, by a breadtii ot 
115. The arches bring pmnted have an interesting 
aspect, particularly when tdewed from below, tlu; interior 
of the spocknis vaults being not only maiestic in appear¬ 
ance^ but reverbetuting every sound. The water fluw.s 
through a stone ttmnel, or covered meh-way, about eight 
feet wide, formedin the middle of the structure; and on 
each side there is a foot>path, with a parapet wall, having 
a sufllcient width for two persons to walk. The aqueduct 
enters the town, on its northern side, at a place called 
da Anumrira, where it braiidites into several others, in 
order In supply the different ibuntains, from which the 
iuhabitants are supplied. Persmis, denominatod galiegoft^^ 
bbtaiti 4 subristenoe by setting die water, which they pro- 
amti at the founlaitts in small barrels, and afbrwar^ cry 
H thi^gh thaatmtsts. 

Portoerily Al^ers^liad neither wetts nor fountains, but 
considerable improvements, in this respect, have been 
introduced into that once renowned seat iff barliarism 
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and piracy* It is at present sujipHed with excelldbt 
water, from the mountains in its vicinity, by two aque¬ 
ducts, which have been constructed to convey it to 
various fountains, erected for the purpose of ite distribu¬ 
tion amongst the inhabitants. 

The city of Valetta, in the island of Malta, derives its 
supply of water from a source near to Bosquetta; and 
an aqueduct, ocaisisting of simie thousands arches, 
conveys it to the inhabitants. Tlie execution of this 
immense work is said to have been ejected, at the private 
cxjiense of one of the Grand Mastm. 

The inhabitants of nearly all the capitals, as well as 
the principal cities and towns on the continent of Europe, 
and other parts of the world, are, however, supjdied with 
water, either from contiguous rivers, or by wells formed 
for the purpose. The sale of this necessaiy artide of 
human subsistence, also furnishes emplojpnent, in some 
countries, to a great number of people, who earn, by 
such an occupation, a miserable livelihood. Such was for¬ 
merly the case in many, and, to a csertaili degree, is sdll 
sci in some, of the large towns even of this country. But 
the practice has evidently prevailed ffom an immemorial 
period; for hewers of wood and drawers of water,” is 
a proverbied expression of the highest anti(}uity, and 
seems to have been generally employed to designate that 
painful and toilsome lahour, whieli obtained but trivial 
remuneration, and Iras deemed nearly, if not quite, eqtii- 
vident to positive edavety. How the Contrast, 

how inestimably supenor^ in every: point ef view, the 
methods inteodliced by sdenCe and art, to afford the 
abundant supply of water to Londoni Edinburghj and 
other great dues in Britain 1 ^ 
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CIUPTER X. 

by the i^ient Roanns to obtuin clejir water. 
Magnificent etametur^ oHSie Balha Diodesiati, 

Antoninus Caracalla, and Titus. Stmimiotts baths oC private 
individuals. Pust aqueduct constsucted by Ai)i»iuh Claudius. 
Roman etistdtn of bathing ofi different occasions, (lymnastir 
exercises connected With the bsUia: temperature of the water 
vanous. Use of oils and perfomea Refiections of I'liny. 
Number of aqueducts increased by Agrippu. Frontiims 
appointed to the ofiScc of /Kdtlc: his meritorious couilu<-t 
I^ge quantity tX water supplied to Rmne. Cloacae. 

I '' 

Tfis nmltltitd^ of dvitised people ocmgregatiiig in great 
cttK% have only the same positive wanta aa the rude 
inhabitants of the Wfmd» and the wilds» but their liabits 
and tastee me alao amneot^ wnh a diversity of conve. 
OMiiGies mid.^ requkiiig a plentiful supply of 

water. Hence* practfces> inteoduoed during the 
pit^prm of lelhieteeiit and ltixuiy» have rendered schemes 
for leedily aflMiing a huge ajuimtity, ini|xirtaitt objects 
for exeipsinggenixie end sthnujlatiBg fndiistry. Probably 
a Aaore appiopnete iUustmtkiii of this state¬ 

ment e«iii|ot be adduced than that of anctent Boiiie» 
whote the public and private fleaeutes or atnuaemeiits 
of jte inhahitantSi or ol^tiiEiil to heebh and deanli- 
ness, to laonsteKMil wtef stupendeiiif wierks, to 

sifjpliy^ abitnd te M^ e of water for .their vidtete purposes. 
Xhoiigb the tofyngoiwf ttm% and 4he vjifoiipR* oX l^ba- 
:haye mther mjuiwd et desteoyed many of thdr 
elaborate and magnificent structures, yet the whole of 
some, and parts of others, stUi remain to gratify curiosity, 
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and excitv admiration; bo that susci^Uiblo and cultivated 
man coiiitcmplates such noble mid useful contrivances 
with the most lively emotions, as extraordinary monu> 
ments of hunum ingenuity and labour. To the philoso¬ 
phical observer they prove fertile sources of instruc¬ 
tion, by exhibiting the state of science, and the excellence 
attained in architecture and several other arts, at the era 
of tlieir construction, as well as by vividly and forcibly 
ixmitraying the vf^tiptuous propensities, habits, and 
enjoyments, which formerly prevailed amongst the opu¬ 
lent, ambitious, and hau^iy residents the eternal 
city.’’ 

During that splendid and extraordinary career pursued 
by the Rununs, till they attained theacm^ of their ^ory, 
the wealthy and powerfbl amongst them not only acquired 
a taste fm* the nssst luxurious pleasures, but vied with 
each other in the erectimi of magnificent edifices, suitable 
for every purpose conducive to their enjoyment. The 
diversified productions of getiiUs and skill were eagerly 
and incessantly sought to augment the number and iiiteil« 
sity of their gratifications^ Hence^ oii^ated the con^ 
struetion of extensive galleides, sa^|x3rted by marble 
columns and noble arches, coyerod and etnbeiHshed with 
similar mafec^riais.' The most elegants atkd transcendant 
works of art, ccmaistiiig of statues^ paintings^ and bsiliD 
reUevos, adorned these 8|]^»erb structures, which some- 
tiniea^oouCaiiied dtiee^ and even that 0i 

whole |Ht>vince8. < ^ their historians and orators 
r^uesent the miHtaiy commanders^ and civil governors, 
as alike f^mfidilng the gmOtest-^loamitaeatot^itaiQ p^ 
sesdon of tlmuiaiaer^piecmiof painters, 

and other artists. Even MtdOdlas, Seqao; and Faithts 
iEmilius, although so much eulogized for other achieve- 
metus, indulgitl in ihc most audacious rapacity, by seizing 



1B4 


in ilKAl’tlA. 


whatever they found remarkable for excellence, in the 
diflierent countries where their power was exercised. 

The strongest colouring is employed by Livy, to 
depict the conduct of those adebrated men; and, among 
other facts, he affirms tliat Marcellus conveyed to Rome 
the statues and pictures which abounded at Syracuse, but 
he designates them as ** the spcals of enemies, and acquired 
by the right of conquest” 'Iliough t^is circumstance 
first occasioned the Romans to admire the finished pro¬ 
ductions of the most eminent for genius, taste, and skill, 
amongst Grecian artl^, yet to the same cause may Ih* 
ascribed that unprincifded cupidity, whiclt afterwanls 
characterized thdr proceedings in pillaging the housi's of 
wealthy individuals, as well as the temples of the gods, 
and es^cn some of tliose in the city a( Rome, whicii hail 
formerly been adorned by the dibrts of Marodlus! * In 
the oration against Vearres, Cicero charged liim with 
having oomntitted siinilar excesses whilst officiatiiig as 
Prietor, hi Sicily* by strspfdng cities, temples, and private 
houses^ of all thdhr valuable statues, pictures, marbles, 
and bronzes of eycfy kind. But these nefarious sjiolia- 
tkms were common^ practised by the {mncipal officers; 
and such depredatkms furnished their gdleries at Borne, 
and their vUlas in the camtijf with the finest works of 
decent ngtioits. Indued, there seemed to be a rivalry 
fiir the possession of the. greotjest numlx;r and variety of 
pre^iminent, sumptuous, and pmdpua^nanHmts* xigard- 
less of tlie ignoble means etn[doyed to obtain 

Great, however, as was the imopensky to indulge in 
goiig^us di^y and voluptuous extm«l|g||ig> m »«ny 
instoneesy the, wedlhy Romans devoted superb 
and highly embeBiihqd gnderies to different useful and 


* Livii Hitt* lib. xxv, cap« 40. 
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lautlable pur|X)ses. Some of their salooriK being tlio recep¬ 
tacles of libraries, as well as the finest works of sculptors 
and other artists, persons who were eminent for their 
mental endowments, or moral excellence, usually resorted 
to and asscmiblcd in them, to.participate in the rational 
delights of social intercourse, and the improvement 
resulting from literary conversation. In such places 
Cicero, and Virgil, and Horace, luxuriated amongst 
intellectual entia'tainmeiits; for here philosophers dis- 
])uted, orators decltdtned, and votaries of the muses 
recited their effusions to persons of both sexes and dif¬ 
ferent ages, who indiscriminately mingled together in 
friendly eommunion. In these assemblages sages also 
imparted the fruits of their experience, aiui thence the 
aspiring youth of Rome imbil)ed lessons of wisdom and 
virtue, animating them to perform magnanimous deeds, 
for the glory of their country, and to secure for them> 
sidves an imperishable name. 

But amongst the superb structures dte Romans, die 
very extensive baths, or bagnios, h<dd a prominmit fdace, 
and probably afford the most striking instanoes of their 
luxurious taste and habits. A considerable portion of 
these, constructed for IMoclesian, Antcnihiii^ Camcalla, 
and Titus, still i>iemain’ to gratify the cariosity of the 
modems;* luid these vestiges cmusiat of numerous apart- 
menta^ fdxmitding witB onmnents. In the construction 
of the didiBnsDt parts, the finest kinds of marble are 
employed; and f^iether regarded for magnitude or mag- 
nifioeace, both tPttst be deemed extraordinary. Eofty 
archesj stately oClumns, form^inanyof their 

interior divhiicniSk' '!Pie roofs are also Cisrioiisly vaulted; 

•'«'* ' ' V '''X.*' /''j' I t “ j ^ * 

* The baths of Dioclesian occupied a space of more than lOOO 
yards in length, with a similar breadth; and those of Caracalla 
would accommodate about 3600 perstms. 
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and the walk wetc originally decorated with a diversity 
of beautiful designs, finely executed in relief, liuked, 
if credence be due to early writers, extravagance and 
fa&tidkHisiiess were almost unfimlted in the formatioo of 
these estabKahments. Se^ieca oompiinned that some of 
hk oountrymen disdained to |Mit their feet in baths that 
wetie not laid with pree^is stones;*^ statement appa¬ 
rently countenanced by the elder Pliny* who expressed a 
wid) that good old Pidndcias could witness the conduct 
of hk posterity, because die women required the seats of 
thfsr baths to be made of solid silver;* liesides, it is 
stated that some of the females actually bathed in silver 
dslems, into which the water flowed through silver 
Seneca tJius dilates upon thdir luxurious refinement and 
costly indulgences.—“ A man thinks himself poor and 
mean unless the walls arc decorated with large and pre¬ 
cious emboesmenta—unless Alexamdriafi marble lie pointed 
and inlaid with Numidian rough cast—unless a rich and 
curiously variegated plastering be sfmiad upon them in 
pictotesqiie—ufilmi the roof be covered with glass work- 
unit^ the ^I'haeian stone, once reckoned a scarce and 
curious ommneitt* even in some temples, now compass 
about the biniiis In vduch we badic our bodies, when 
eo&ebledrwkh flfttigue at ioine triflmg sport—in short, 
unless the Water be conveyed by a wlver 8pot}t.‘*'f 
The enumeration of nibw flmts tdatii^ to fhn occu- 
patioiis, customs, and aamsenmiiti of the Bumaas, in 
diflTfitent cras^ wiil laipOiPiaiioe of their aque¬ 

ducts, wlucb have to ofteii^iiedi ^ thetoo uf panegyric. 
Inlie ea% the repidiho, pinetised 

oolyr on fjartimdir Otoiincisst sueh or 

piddle assemblies Ibwpolitiea] and olhlrpiir{ic^ which 

* Plinii Afl/. m*t, lib. xxxUl. cap 12. 

t Seneew Bfikl. 86. 
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(occurred at interval of several days, wiieti, m aeccssity 
or pleasure might prompt, the 'Hber and other risers, or 
pools, served for baths. At that period no artidoial oon> 
trivances of the kind had be^ coostruoted; and |be first 
instance of water being conveyed to Eoroe from a dk^ 
tant place, occurred in the year 4iSSt &om the building 
of the city, when Apptus Claudtus, the censor, dlreeiBd 
the formation ci the aqueduct, whidi was thence called 
Appia Claudia, Previotis to the constniction this 
useful wmrk, the inhabitants geoenaHy procured the 
supply of water for all their purposes, either from the 
Tiber, or the wells and springs in the vicinity of Rome. 

Hie method ci conveying water to Rome, hy an aque¬ 
duct, proved so advantageous as soon to oceasion the 
number to be increased; and by thus fai^ilitating the 
meahs of obtaining a large supply, the opulent were 
induced to construct baths, and thermos, or bagnios, for 
their own accommodation. Originally, the latter struc¬ 
tures wore remarkable for rimpUrity, and formed a 
striking contrast to the sumptuous edifices erected at a 
subsequent period; but in. the progressive changes 
manners among the Romans, beqiseirt And duly bathing 
became one of their practices and amusettMtits, wMeh 
therdbre oocawioned theluiialTUOtitm of mai^ priiude and 
public baths. The pubhe cstahlishnients of riiis kind 
were open at certaifi sta^ bouts of the day, when, at 
the soimd of inshnnnent tesemying a bell, every 
citizen, wkhoilt any distmetieu of avail him¬ 
self of'the the ptaasure aad 

advantageGenerally* 
was asayuolid^isid tegulw^ the habiiisf Imthmg^ 
bemgheid » the^bigbest esdmatbn ; so that tlwee 
abstained, usually exposed themselves to reproach, as 
lazy or negligent. It may likewise be observed, that 
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their use eouStituted of the principA] recommenda- 
tions of thdr physicianft, as a i^medy fcxr various discaR^s. 

Gradually, hoirever, was introdtieed the custom of 
connecting with the hatha, the bidMIngs appropriated to 
the gyinuastie games; and, probably, this circumstana' 

. may ^ cme reason fbr the great increaae of their magnu 
ttiih, as well as some addition to their number. The 
asaetoblages Of people on stich occasions, and the \ iolent 
exercises of the numerous individuals engaged in thosi' 
amusements, rendered ca|)acious baths not only desirable, 
but also indispensable. Hence, their amaxing amplitude 
induced one of their historians to compare them to pro¬ 
vinces, rather than any other objects, from the groat 
number of their spadous rooms extensive galleries, j)or- 
ticos, terraces, gardens containing ponds, with htreams 
of water running through them; ami also having various 
kinds of promenades, planted with trees, so as to rcsembh' 
woods. 

The private baths of the opulent Homans, jisu>nishi*d 
alike by their sumptuousness and magnitude, as well a> 
their elaborate and costly decorations. Edifices of this 
kind usually coniSsted dt an assemblage of lofty and sp- 
ciems aprtmefits, with roofs supported by lieautiful mar¬ 
ble pillars, and the pvement ^mied of* elegant mosaic 
sRirk. The walls were generally covered with the finest 
marble, often of difierent kinds, and at the same ttme 
richly adorned with the most excellent sculptures and 
paintings, that tlie ingenuity or skill of the best artists 
could prodiir^e* Even the barins foe Hie water were 
fonaril etther with marble, porphyi7,’iirori|lirt»l gwi****<^ = 
sonm nf theiii ljriiig permanently #x«d# whilai others were 
to be siw^ieodbtl, so that the plemtore of bathing 
might be increiwtd by a gentle and easy rocking 
motion. Different aprtni^ts also (xintained baths, of 
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which the temperature could be varied and adapted to 
tile taste and desires of those who frequented thei:)|; and 
for this purpose large brick stoves communicated heat to 
several at the same time, so as to afford the accommoda¬ 
tion of either a tepid, hot, or steam bath. 

Another practice that commonly prevailed among the 
Homans, evinces the utility of these contrivam^-es. 
vious to taking that repast, which in modem times is 
called dinner, it was their custom to bathe; and this pro¬ 
bably may liave been the chief reason for the principal 
baths being formed contiguous to the dining-room. As 
tlie splendid mansions of the wealthy usually contained 
liirge and ctnnmfxlious basins, in which persons could 
enjoy the pleiisure and exercise of swimming, on occasions 
of .‘social festivities, the guests were offercxl the use of the 
balhs lx;fore participating of the feast. 

The Romans generally began their bathing with hot 
water, and coneluded with cold, when they afterwards 
underwent the operation of rubbing with oils and per¬ 
fumes. Persons of both sexes equally indulged in these* 
refreshing and healthful enjoyments. At one period the 
public baths were indiscriminately useils but as such pro¬ 
miscuous bathing gradually became offensive, by its 
diminishing or destroying the delicacy of moral feeling, 
and a due regard for decorum, it was conscqu^tly pro¬ 
hibited, when each sex had separate baths provided for 
their respective use. Male and female slaves attended 
the public baths to perform different services; and these 
people had d^gnations according to their several employ¬ 
ments : some heated the baths, others had the care of the 
clothes of those who bathed; whilst another class was 
engaged in rubbing the bathers wi^h oils and perfumes. 
Considerable revenues were applied to the maintenance 
of these establishments; and officers, appointed by the 
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^'etiaiiient, superintended them. It may not be irrele. 

remjirk that, although no distinction of rank, oi 
quality precluded admisnon to them, and whatever dis¬ 
regard of delicacy or decency might occasionally ha\e 
occurred, at one time it was considered unliccoming fur a 
father to bathe with his own sons, or sons in law, vi hen 
thiy had arrived at the age of puberty. This fact iiia\ 
appear to be lungular, but it serves to illustrate tlie inudi- 
fications of manners ami moral sentiment, in diHerent ages 
even among the people of the same nation. 

The reflections of Pliny concerning the aqueducts foi 
sufqilying Rome, evince the admiration excited b^ ilu in 
at the penod of his writing. ** If an) jierson,’’ he obsei \ i s, 
“diall very attentively consider the abundance t>f watei 
conveyed to the public, for baths iish-|x>nds, pmati 
houses, fountains gardens, lilloH,—>conductedo\er arilus 
of considerable extent,—through mountains (lerfoiaud foi 
the purpose, and even valle> s filled up, he will lie disjK»s<‘<l 
to acknowledge that notlung wa» ever more wonderful ui 
the n'orld."* The first of these grand strucluHs men¬ 
tioned in a former page as Ixnng formed during the cen¬ 
sorship of Appius Claudius, and thence denoininati^l 
Appia Claudia, had its source in the district of Tnsmlum^ 
where, after making a circuitous course of about 800 
paces, it proceeded through a deep subterraneous ciiannel, 
move than eleven miles in length, and enicnng the uty at 
the Appian Way, delivered the greater portion of its 
water in the Campus Marcus. ^ 

The jfomwtion of another aqueduct, the J 0 ua MarHa, 
originated with Quintus Martius. It hcgaif # a spring, 
thirty-thrcQ nrilot from Rome, iii^havi^ a cirewitous 
channel along the smrlace of the gtwid fiir tihree m0ea, it 


* Hinit, NiUi iltsi* hb. xxxW. cap. IS. 
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then entered a tunnel sixteen feet in diameter, whence it 
continued for thirty-eight miles; having also in 
a series of nearly 7000 arcades, with an dbvatioil of 
seventy feet. In various parts of this extensive aqueduct 
deep cisterns were formed, for the purpose of reiDe|«{% 
the sediment deposited by the water; and at certain dis* 
tances, the uppm* parts had apertures for tfaf caeape of 
air, that might be collected in the conduit. The water 
supplied from this source is represented to be remarkidde 
for itb green colour; and Pliny, in his Natural Histwy, 
pailicularly celebrates its excell^ice, for when treating of 
the qualities of waters, he thus eulogizes it:—“ Among 
the blessings conferred upon the city by the bounty of the 
gods ib the water of the Martia; the clearest of all the 
waters in the world, and distinguished for coolness and 
salubrity.” * 

P’roni the obvious utility of these important works to 
the inhabitants of Rome, different persons were indut^d 
to construct others of a similar kind; and hence, at suc> 
cessive |)enods, their number was greatly augmented. 
During the reign of Augustus, some of the aqueducts, 
w Inch had long been erected, being found in a decided 
condition, Agrippa, who then held the office of JEdile,or 
{irincipal curator of the public works, not only repaired 
their dilapidations, but also constructed a new one. All 
the aqueducts being formed with a slight descent, the 
water always ffiiwed in a gentle current; and through 
nearly tiie whdie extent of the channels they were covered. 

Among the noble works constructed Agrippa was 
the aqueduct OilM A^ua VirgmUtf which began at a 
copious the middle of a - -miles dis¬ 

tant frombntm winding cdiaiMlri extended the 
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tengtli f>f about twelve miles, passing in its course througli 
a tunnel 800 |>ac«« long. Aecoi^ing to the stateiueni of 
Pliny, the aqueducts at this period were rendered emi¬ 
nently subservient to the improvement and emWllishmeiit 
of Ilotne; for witli the view of facilitating die ust' of the 
watery hy making tlimn generally accesiisihlc, he states 
that Agri]^, “ in the course of one year actually forineil 
seventy pools; 105 fountains, and 180 reservoirs, lx‘sides 
adorning alt these works with several hundreds of marble 
statues and columm*," * It is likcwiR* remarkable that 
tlic /Iqua Julia and Aqua Tepula conveyetl their water 
by the same counse as the Aqua Marcia^ their resjjcctive 
channels resting upon arcades erected one alxne the other. 
The latter was the lowest, the Aqua Tcpulu formed tlu' 
second, and the Aquu Julia the highest. Though tluis 
('ombined, tlicy were evidently built at different |X‘ri(Mls, 
and the still subsisting ruins of this extraordinary .strue- 
ture, indicate its pristine graiuleiir. 

But the most accurate and circumstantial information, 
relative to the aqueducts, has been con%’eyetl l>y Sextn-% 
Julius Frontinus, to whom the Emjicror Nervu confided 
their superintendence. Enduc*d with superior talents, 
and a cultivated understanding, his chief aim seems t(» 
have liecn the performance of the duties of such an ofHee 
with hdelity, diligence, and propriety; for on his entrance 
upon its important functions, he anxiously oiul MHlutously 
endeavoured to acquire the knowledge reqiiiste for enabling 
him to fulfil them effectively and satisfactoiily. To the 
laudable disposition, and mmtorious exertions of this 
accomplished man, the public are inddbtetl for a treatise 
Concerning the Aqueducts of the City of in the jin - 

face to which, he af^ms it to be ** disgraceful fm* a man 

• Plinii, Nat. IJist. Hb. xxxvi. cap. 15. 
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of *stMise, to (U'pt'ncl ujxmi llit* instruction of subalterns ft)r 
directing him in the performance of his duty.” IIow 
ni)hle and magnanimous the sentiment! And how worthy 
of imitation by those who may occupy momentous and 
resjxHisible stations in society ! 

According to the .statement of Frontinus, the supply of 
Rome, prior to his time, was effected by nine great aque¬ 
ducts ; Imt during the reign of Nerva, five more were 
constructed, and under successive emjKTors the numlwr 
appears to have increasc'd to twenty* Besides those already 
noticed, two of the most remarkable of these structures 
were the Old and AVic Anio; and these aqiuxhicts 
derived tlu'ir names from being the means of conveying 
tlu‘ water of that river to Rome. 'Fhe former l)efran its 
eoiiiM’ above the Tiber, near the thirtieth mile-.stone from 
R<jme ; but the sinuosities of its channel rendered the 
len<rih of it nearlv fortv-lhree miles. The latter was, 
however, constructed on a higher level, with its course 
along the surface of tlie earth for 7543 paces, wdien it 
entered a subterranean tunnel ()f the length of 54,267 
paces, 'rids structure was formtsl during the reign of 
N(‘ro, and it contained more than 600 arches, some of 
which exceed 100 feet in height. 

'J’hc Aijua Chnidin^ another of these stujx'ndous and 
magniticent w'orks, was begun in the time of Cains Cnfs;u- 
Caligula, and completed during the reign of his succes¬ 
sor (’laudiiis. This extraordinary edifice was built with 
hewn stone; it commenced at the <listance of about thirty- 
eight miles from Rome, niid its elevation w’as so great a?* 
to julapl it for supplying all the hills of the city, even the 
highest. Tt had a subterraneous channel for thirty-six 
miles and a (piarter, afterwards running along the surface 
of the ground ten miles and three quarters in length, it 
jiassed through a vaulted tunnel thiee ndies, l)e.sides being 
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continiicxl for tlioextent of seven miles on ar(\aiU*s, some ol‘ 
them very lofty. This grand and extensive mjuiHluet still 
continui’^ to afford its advantages to the inliahitants of 
the tiKxicrn city; and from the great excellence of the 
water afTorded by this source, it has obtained the h|)|K‘ 1- 
lation Aqua Felice. Our moral didactic jx>ot, John Dyer, 
while residing in Italy, contemplated these magnificent 
w'orks, and has given the following felicitous description 
of them:— 

*• Tile niJiant 

Turn their innumcnihle arches o’er 

The spacious desert, brightening in the sun, 

Proud and more proud in tin* august approach: 

High ti'er irriguous vales, and woods, and towns, 
niide the soft w hispering waters in the w ind. 

And here united pour their sihcr streams, 

Among the figmred rocks, in murmuring filN, 

Musical ever.” The Hum', of /tome. 

Limpid and salubrious water st'etns to have larn gtmi - 
rally bold in thehighest estimation by the aiu ient Uoinaiis, 
from their sparing neither labour nor cxjxjnsi* to obtain it. 
A circumstance strikingly evincing their solicitiuh* to have 
this fluid pure and transparent, was that of actually j)n^ 
curing it from the distance of thirty miles beyond Tivoli, 
though the cascade at that place is more elevated than tiu* 
site of the city of Rome. On thi.s subject Professor T,eslie 
obsen'es that, “ Trajan show’cd particular solicitude in 
improving the aquediict.s. Tho.se works were executed 
in the boldest manner; nothing could rcsi.st the skill and 
enterprise of the Romans; they draincil whole lakes, 
drove mines through mountains, and raised up the level 
of valleys by accumulaU'd arcades. The water was kept 
rrxd by covering it with vault.s, which were often so spa¬ 
cious, that fu'cording to Procopius, who wrote in the lime 
of Belisarius, a mop*on horseback could ride through 
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them. So ubunclant iiulml was tlit* sii|)j)ly as to induce 
Strabo to say that whole rivers flowed through the streets 
of llonie."* It has been stated that the number of reser¬ 
voirs was more than 1300; and that the quantity of water 
daily amounted to 500,000 hogsheads. 

“ The great abundance of water which, at one period, 
was conveywl to Rome, has often excited admiration anti 
astonishment. From Frontinus’s statement it appears that 
the nine uijuetluets constructed prior U) hi^ ap|X)intnient 
to be curator, daily supplied 14,018 quinaria of water, 
which (juantity is etpiivalcnt to 27,743,100 cubic feet. 
Rut after the construction of various others, and the wliole 
were in full opei-atioii, the sLij)ply jnohably amounted to 
50,000,000 euhic feet ; if therefore the prpnlation of 
Rome, at that time consisted of 1,000,000, fifty cuhie fevt 
would he the projx>rtionate quantity for each inhabitant. 
Aeeording to an estimate of M. l*rony, three of theatjue- 
diiets which at present supply Rome, the Aqua Felice^ 
Ju/iana, and Pauinm, with some other sources, deliver 
every day, 5,305,(K)0 cubic feet of watL'r, whicli Ireing 
divitled by the number of its present }x>pulation—130,000 
—averages alxnit forty euhic feet for each inhabitant; 
making the projxniion only one-fifth less than the sup])ly 
in the most splendid ami |X)pulous era of ancient Rome.'’ 

Professm* Leslie remarks that “ .such a profusion 
altogether trairsceiids our conceptions. Tin* supply af 
London in the year 1790 was oidy 2,6i2(i,5C0 euhie 
feet daily ; and even now when the rivalship of the 
several Water Companies has almost deluged the streets, 
it amounts only to 3,888,000 eiibie fivt. This c|uanlity 
is ahuiulanlly siiffleient for all the wants of a luxurious 
mass of inhabitants, equal eertainly to the population of 


o 
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ancient Home, where the ctmsumjnion, ho\^ever, was 
fourteeii tiini's greater. H»)W paltry then apjK'urs the 
actual supply of Paris, amounting only to 293,604' cubic 
feet of water a clay ! It aflorcls scarcely half a cuhic 
fiH)t, or thirty jiountls avoirdujioisi', to each inhabitant, 
in a {X)pulation of upwards of 600,000.'" * 

Asa sequel to tliis narrative, perhaps, it may tiot Ik* 
unintc?resting to notice the C/oaccr, or sewers ctf Home. 
Pliny designates them as “ the greatest of all the works;” 
and according to his description “ they were constructed 
by cutting through, and forming enormous tunnels in tlie 
hills on which the city was built, apparently susjK'uding 
it to a consitlerable extent, so that vessels might sail under 
it. During the time that Agrippa was /Edile, he con¬ 
trived that st'ven different .streams should unite in them, 
so that their ecdlec’tivc force occa.sioned such a rapid cur¬ 
rent, a.s agitated and carrietl away every thing entering 
into them. Sonjetimes they reciiveil the suiwrabundunt 
water from the flixKls of the Tiber, when the niei'ting «)f 
the different streams pnxluced furious contention, ami hv 
their commotion b*‘at violently against their Iwutonj.s and 
sidi*s. The rums of buildinirs de.strf)ved hv fires, or otlu r 
accidents, were likewise sometimes precipitaUxl into and 
carried down their channels; besidis eartlupiakes (nra- 
sionally sh(x>k their foundaliotjs, without affecting their 
stability, which was .such as to prevent their sustaining 
any serious injury thnmgh the long periiKl of 800 years, 
w'hich had elapsed from the lime when Tartju'niius 
Pri.HCiis first constructed them.‘"*f’ Such is the interesting 
account given hy Pliny of the origin and use of these 
extraordinary struc-tiires, which consist of large arched 

• K!em. Nat, Phtl. p. 420, These remarks were written hy the 
prufehst)r, in 1823. 

t Plinii, Nat. liisf. lib. ixxvi, eap. !.*> 
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j^jallcTies constructed in every direction under the city of 
Rome. The prineijjal channel, called Cloaca Maxima^ 
has a breadth of alx>ut sixteen feet, with a height of 
thirty, and all the others communicate with it. The bot¬ 
toms, sides, and arches are formed with large blocks of 
stone, well and strongly connected together ; and notwith¬ 
standing the weight of the buildings, ruins, and other 
things cither incumbent upon, or forced down them, 
rcHient travellers represent that their solidity and gtK>d 
condition is still very remarkable, although clM)ked up at 
otje end through the neglect, laziness, or indifference of 
the present public functionaries of Rome. 


“ Such the sewers huge, 

Wluther the great Tarquinian genius dooms ; 

Each wave impure; and proud with added rains, 

Hark f Ijow the mighty biJlows lash their vaults, 

And tluinder! how they heave the rocks in vainf 
Tliuugh now incessant time has rolled around 
A thousand winters o’er tlie changeful w’orld. 

And jet a thousand since, the indignant floods 

Hoar loud in their firm bounds, and dash and swell 

In tin, conveyed to Tiber’s lowest wave.” John Dyui. 
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CHAPTER XI. 


Miileriuls ein]>loy<‘<l in the conslniotion oftheR<Miian 

Variations in forming them. Knowlrdge t)f llydroNtiitict ilis 
playoil l»y the Romans. Lead and Karthern Pi[>es, Jns’ni 
mentfli used for taking ieveL. Motles of distrihuting ami 
measuring Water. Magnitude and hjdendour «>f Antoninu , 
Caracalla’s Raths; adorned with fine l*ainting>, and SenljiJor- 
Kxtraordinar>’ grandeur of those erectedhy Dioelesian: mind'ei 
of People employed in construeting them. Titus’s Baths on the 
site previously occupied hy the house and gardens of Ma cena'. 
and near the residences of Virgil and liuraee. (ire.it imiuhei 
of aimrtmonts in the Baths <»f C’firacalla- their uses and eonvi 
nienres. Metho<ls of heating the Batlis. M(»tives for eon 
structing the great Roman works. Contrast of modern tinies. 

Vahious circumstances concerned in tlie formation <»1‘ 
the Homan at|uediict.s are deserving of observation;— 
for instance, tlte nuitcriuls employed were different even 
in the same aqucfluet; and in constructing an arch of the 
Aqua Martia there were used three kinds of stone, one 
reddish, another brown, and a third of an earthy t'olour 
The Atjha Claudia was constructed vvitli aheautiful hewn 
stone, whilst others were built with bricks and a strong 
cement, which so finniy unitetl them as to render ilie work 
almost a solid ina.ss. Moreover, the Aqua Appia differed 
from the others, by its having a |)eculiar construction of 
widli), as it approached the |M)int where the water was 
<liseiiibogued. 

Although several of the Homan afjueducts might have 
In'cn constructed in a straight line, yet it is reuiarkahle 
that their contrivers adopteil a sinuoiKseour.se with nume- 
rou.s vvindiiig*. Varioii plausible iea.son,s liavebeen sug- 
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gestud for their preference of such a devious track; some 
jiresuming its chief object was to avoid the exjxinse of 
erecting arcades of great height and solidity ; whilst others 
have inferred that it solely had in view the preserving 
of a gentle and equable current for the water. The latter 
reason appears to be both plausible and cogent; for if 
the velocity had lx,*en considerable, the strong and impe- 
tuf)us motion of the water would have continually kept it 
in a turbid state, and conse<|Ucntly rendered it unsuitable 
for the beverage and other uses of the inliabitants. How¬ 
ever, another important circumstance demanded peculiar 
attention and consideration; this was the prevention of 
injury to the a(|ueducts, from the constant attrition pro¬ 
duced by the force and motion of a very quick current 
iijwn the lx>ttoms and sides of their channels, for the 
repairing of such dilajddations would inevitably be 
attended with great inconvenience. 

The eminent ])rofessor quoted in a former page, and 
wh(» was alike distinguished for superior intellect, dili¬ 
gence of research, and diversity of attainments, has enu- 
meratetl several circumstances illustrative of the scientific 
knowledge and mechanical skill of the ancient Romans. 
Jlis detail is concir*e, Init it conveys much curious infor¬ 
mation that may interest and gratify those, who may lx* 
desirous of Icaruing what were the acquisitions of a peo¬ 
ple, so celcbraletl in the annals of tlie world, and whose 
various achievements will never cease to obtain the admi¬ 
ration of mankind. 


“It is a prevailing ojnnion," observes Professor Leslie, 
“ that the Romans, amidst all their magnificence, were 
iffnoranf* of the simplest elements of Hydrostatics, and 


• A rcconl jjuMication lias the follow ing remarkable passage— 
“ /"nntaurr of thv principle htf uhnh hipads irfutJt tothcii ii tcf 
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therefore eiitirt?ly unacquainted with Uie melhixl of con¬ 
ducting and raising water by a train of pi[K‘s. Nothing, 
however, can be worse founded than this notion. The 
ancient writers, who either treat of the sidiject, i»r inci¬ 
dentally mention it, arc clear and explicit in their remarks, 
while many vestiges of art still atU'st tlie accuracy of those 
statements. Pliny* the natural historian, lays down tlu‘ 
iniiin principle that “ water will invariably rise to tl»e 
height of its source:'*' Kubii altUudinem ejrortus sui. He 
subjoins that leaden pipes must lie employetl to carry 
water up to an eminence.* Palladius, in his treatise Di 
Re Rustica, teaches how to find springs, by olrsersing 
immetliately liefore sun-rise in the month of August, tin- 
vajxnirs which hover alK>ve particular sj>ots; and having 
there dug a well, he directs the water to l>e conducted to 
the farm or villa, either by a channel constructed of 
masonry, or by means of pi|K-s of lead, of Wfxid, or even 
of earthenware.'f He allows one ftMJt in sixty, or in a 
hundrixl, for an uniform descent. Hut if the ground 
should iifterwards rise, he siiys the c<induits must be 
suppirtetl on piles, or arches, or the water must be 
inclosed in leaden pi[)es, when it w'ill mount just to the 
level of its head.* But Palladius testifies his aversion to 
the use of lead as ajit to become covered with ceruse, and 
thereby rendered unwholesome, or even fx)isonous. This 
consideration had no doubt servetl to restrain the general 
adoption of leaden pijK's among the Homans. Still, how¬ 
ever, we may infer from the allu.sions of the poets, that 
•such {>ipes had come into very common use. They were 

IS shown in the construction of aqueducts hy the ancients, for sup¬ 
plying water to towns?. ~Lardncr\>t Cyrlopo'dia. —Hydrostatics, 
p. Hi). How dwK (his assertion accord with Professor Leslie’s 
autliorities from ancient writers? 

• 1‘liiii', A'a\ Jhbt. XXXVI. 7. t I’tilladn, ix. M. | Ibni, 
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not cast tiihiilar as ay^rcscnt, but consisted of thin plates 
of Icail bent up into Uie form of a cylinder, and soldered 
alon^ the edge.* They must fre(juently have given way, 
tlierefore at tliis seam. ' Horace asks, if the water wliich 
tlireatens in the streets to burst its /cud, be purer than 
the rivulet that trembles and murmurs asitflows.*|* Ovid 
compares the gusts of blood from the mortal wound which 
Pyramus, in the agony of despair, had inflicted upon 
himself, to the accidental rupture of a leaden pipc.\ Sta¬ 
tius speaks, no doubt with poetical exaggeration, of whole 
rivers being discharged bv such conduits § 

“ Vitruvius describes the three principal modes of 
conveying water ; but directs as the previous operation, 
to trace a level (librarnentum) on the ground. This 
hhrut 'ion was |>erformed by the dioptron^ 1 \\g water-level, 
or the chorohaU's. The ilioptron seems to hjve been a 
sort of ([uailrant fitted with sights; the water-level con¬ 
sisted of a tube, probably of copper, five feet long, and 
ail inch wide, turned tip an inch and a half at both ends, 

• In the Physic.'il Cabinet of the University of Edinburgh, is 
now deposited a specimen of ancient leaden pipe, lately brought 
ironi Rome, where it had been dug up among the ruins of the 
[lalace of the Cicsars. It bears an inscription in raised letters, 
intimating the name of the plumber, and the year of the reign of 
the Emperor Domitian. Though only sixteen inches long, and 
nine and a half in girth, it weighs twenty-two and a half pounds 
avoirdupoise; so that the lead must be very nearly half an ineli 
thick. The pipe is slightly curved and rudely formed into merely 
a flattened oval, two inches and a half broad, and one and a <piar- 
ter uiile; the joining edge being filled by a quantity of melted 
solder run along lioth inside and outside. The section corres¬ 
ponds to a circular orifice of one inch and seven-eighths diameter.” 
Leslie’s Phil., p. 414. 

1 Horat. Kpist. i. x. 20. 

I Ovid. Milam, iv. 120. 

^ .Stfitii, 'Silt', i. 
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ami was adjusted till the water rose e(|ually in them; 
the c!ion»l)ates, or perambulator, ^ich he eonsitieretl rts 
the most accurate instrumeiii, was com])osed of a nxi 
t^^enty feet long, having a square and plummet attached at 
each extremity. Vitruvius allows only half a foot in tlie 
hundred for the slope of an aqueduct. After water had 
reached the walls of the city, it was admitted into a reser¬ 
voir or castellum, divided into three distinct and tHpial 
com{>artments, one to feed the pools and finmtains, 
another to supply the public baths, and a third for ilie 
aci'omtmxlalion of palaces and private houses. The di.stri- 
hulionof the water was commonlytflected by leatlen pijx.s. 
The smallest of these wa.s called a denariu, bt*ing ten feel 
in length, the sixteenth part of llii.siii breadtlt, and wei^li- 
ing 120 Homan puinds. This gives for the thickness of 
the lead, exactly the quarter of an ICngli.sh inch. In hnvi i 
situations, where the stress against the sides was greater, 
the pi|K»s ajqK^ar to have been made proj>ortionably 
stronger. 

“ The quantity of water delivered frian the cisterns, 
was regulated by the diinensions of the s{)outs, lermeti 
calices. These fomieil a scries of twenty-five differ¬ 
ent kinds, which served as moduli. Their diameters 
were stmietimes reckoned by ounces, or the twelfth jwri 
of a Homan foot, but more aanmonly by (juarter tligits, 
or the sixly-fourtli part of a foot. The quinarta st'ems 
to have been considered as the standard, and its witlth 
must have a)rrcsponded to the ’900 part of an English 
inch- The ajutage or length of all these sjiouts was the 
same, l)cing twelve digits, or three-fourths of a Homan 
f(X»t, and tlicrefore equal to 8 7 English inches. Prony 
conjectures from verjr probable grounds, that such was 
also the altitude of a column of pressure alx>ve the mid- 
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(lie of each oridee. This estimate ^ives 19T9 cubic feet 
for the (juantity of cliscliargc of a denaria, in the space of 
twenty-four hours. 

“ Leaden pipes were likewise employed to carry water 
across vales, and over eminences. But it behoved to 
erect, at several incurvations, colummriay or elumneys, 
to pive vent ft) the air which might collc»ct and gorge up 
the passage of the M^ter. Such funnels required to I)e 
raised to near the height of the fountain head. 

Vitruvius, however, joins with Palladius and Colu¬ 
mella, in recommending pi|ws of earthenware, as not only 
cheaper but more whowiome than those of leqjd. They 
could 1)0 formed thicker, if necessary', and might be far¬ 
ther strengthenixl and secured, they said, by an outer 
coating of lime worked up with oil. But such pijx*s not 
iK’ing gla/eil, it became necessary, Ixifore using them, to 
fill uj) the |)ores l)y a sort of puddlhiff^ that is to wash 
their inside with/'aD/7/(*, or fine wood ashes. 

“ No wonder, therefore, that leiulcn pipes were held 
in little estimation among the ancient Romans. They 
seem to have been seldom used indeed beyond the limits 
of the imj)crial city, except as auxiliaries in the smaller 
a([ucdurts. When such conduits happened to be inter- 
rujited by a narrow vale, instead of joining them by an 
arch thrown over the gap, the conncH^tion was sometimes 
formed by an inverted syphon of lead, carried on the one 
side down to the lx)ltom, and brought up on the other."* 

U’liis comprehensive and instructive summary furnishes 
ample materials, for estimating fairly and accurately, thi‘ 
scientific knowledge, and practical skill, {assessed by the 
Romans, for the effective accomplishment of their plans. 
Such an assemblage of facts dt*nonstrates that their 


‘ Ia-Jic's /ihim Ilf.'- oj AuU i^hi/uiopln/. [>, 11(5. 
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attainineiits were considerable; and the aqueducts which 
exist at the present jx^riod, constitute convincing ine- 
iiiorials of their capabilities, during the most luminous 
e}XK:hs of their glory and grandeur. Besides, works 
so superb and extensive, attest the loftiness of their 
conceptions, as well as the extraordinary labour, jxrse- 
verance*, and expense bestowed u)x>n their exc'cution. 
Undeniably evident as the suj^x'Aority of the motlenis 
may lx‘ in some resjx-cts, yet it will lx* recollwletl that 
the advantage is the result t>f innumerable ex|xriment'', 
and tlie successive discoveries tjf many centuries, 

Frequ^*nlly have the baths the ancient Homans 
occupied the attention of the philosopher, the traveller, 
and the virtuoso, and probably the singularity <»f these 
Structures concurred with their magnitude ti> render them 
attractive objects of contemplation. The style of their 
architecture seems to have greatly varietl, for the largest 
ever ereett'd, although built with bricks, is reprcM'ntcil 
to have Ix'cn enamellixl—probably with stucco. Not only 
st*a-water but also the sulphureous waters of Albnla were 
conveyed into those of Nero. The baths of Antoninus 
('aracalla were astonishingly extensive—their length 
Ixing 1840 feet by a breadth of 1476. Each end had 
two temples, one consecratetl to Ajxdlo, the other to 
jfCsculapius, as the tutelar genii of a place appropriated 
to the improvement of the mind, and the health of the 
body ; whilst those at the opposite end were dedicated to 
Hercules and Bacchus, the guardian divinities of the 
Antonine family. The princi[)al building had a nuigni- 
liccnt circular vestibule with four halls on each side, 
adaptc>d for c-old, tepid, warm, and steam baths. That 
the advantage of exercise might be afforded when the 
weather jiroved unfavourable, a yery large square was 
formed in the centre ; and Ixyond this wa.s a superb hall 



with libraries at each end, and containing 1600 marble* 
seats for the convenience of those who visited the baths, 
lloth sides terminated witli a court surrounded with 
j)orticos, and having a capacious basin for swimming, 
Iksides an odeum for music. The walks round the edi¬ 
fice were planted with trees, particularly the plarie ; and 
at its front was a gymnasium for the athletic exercises of 
wrestling, runtung, &c. in fine weather. To complete 
its grandeur, the whole fabric was encircled by avast por¬ 
tico, in which were entrances into spacious saloons, where 
numerous audiences received instruction from the lectures 
of pliilosojdiers, and were also entertained by the recita¬ 
tions of |XK*ts and dcclaiiners. 

Notwithstanding the great extent of this .structure, 
cM ry part of its interior and exterior was adorned with 
splendid columns, elegant stucco work, and the finest 
paintings and statues. At the present time the stuccos 
and paintings are, in many places, still to be seen, thongh 
the colours of the latter are become faint; but the tgn- 
nels and resi‘rvoirs for water yet remain. Large as was 
the rangt* of buildings, the height accorded with it pro- 
|K»rtionallv ; and although by the accumulated soil t)f 
ages, the ground has been raised twelve feet al>ove its 
original level, the elevation is even ik)w considerable. 
Much however of the space which these magnificent 
baths once occupied, is converted into gardens and vine¬ 
yards, for which the massive walls form separations. 
I'roni the number of statues that formerly ornamented 
these celebrated baths, it is probable that many yet 
remain beneath its ruins; the Farnesian Bull, and the 
famous Hercules were found in one of the halls; several 
fine pillars have also iK'en dug up; and as the place was 
the rei'eplacle of such a multiplicity of the noblest and 
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tmost l)eautiful protiuctions of the tasieful and sinfful 
artiNts of that era, ])o».sil)ly the discovery of many of 
them may reward the diligent resi'urehes of some curious 
explorer of its vestiges, at a futui-e jxTitxl. ICxlensive 
and magnidcent as were the baths of Caracralla, those of 
Dioclesion are statcxl to have surjmssed them, lioth in 
grandeur and sumptuousness. He is represented as having 
employed in their construction 40,0(X) Qhristian slaves, 
whom he not only ignomiiiiously degraded, but enndly 
massacreil when the wtyrks were completed! Tlie evi¬ 
dence for this fact, however, is rather qmjstionahle, ami 
alx^minablc as were the dispositions and actions of scver.d 
of the Kom.'in cm|)crors, humanity must indulge tlu* elia- 
ritable hop', that Diwlcsian’s c(»n<iuct was not eliarac 
terized by such a?i atrocious tlecd. 

Among the iKiificcs of lliis knul, entitled to particulai 
notice, were the loathsof Titus, of which there still remain 
a purt of the theatre, one of the tcmjdes, and one of ihi* 
gr^pt halls, bt^sides many subterraneous vaults, long 
galleries and spacious ruins. Several of the latter were 
very curiously painted, and the columns still retain much 
of their original brilliance', although so nifiny ages havi' 
elapsed since llicy were executed, and their exp)suri‘ to 
the dampness in the vaults. Many of the paintings art- 
in the fancifid aralx'sejuc style; and as the buildings wen- 
erected at a jxjricxl distinguisited f(»r a liiglulegree of per-^ 
fection in the arts, it is to lx; prosumeel that the emlH-l- 
lishmentsof this structure ('(palled,if they did not surpass, 
others which had pri*ced(?d it. The celelirated group* of 
the I-*a<xxx>n was found lieneatli its ruins, lx*sides various 
pillars of alabaster, p>rphyry and granite, so titat other 
valuable discoveries will p'rhaps yet lx* math', tt> evince 
the excellence <if the sculptors of that era, and remunerate 
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llic lalwurs of enterprising industry in pursuit of the 
curious and valuable remains of the taste and skill of 
former ages. 

Though the baths of Titus were cerUunly not equal 
to the others in magnitude, yet they exhibited the same 
suniptuousness, and consisted of numerous chambers 
decorated with the most rare and costly ornaments. The 
situation of those edifices likewise conduced to make them 
objects of |K‘culiar interest, for they were erected on the 
grounds formerly (X'cuj)ied by the house and gardens of 
Macoenas, the munificent patron and friend of Virgil, 
Horace, and Propertius, who also had residences in the 
vicinity, llesidcs it has been stated (though the authority 
for the fact is not unquc.stionable), tliat this was the place 
where once st(XMl the tow'cr, from which the tyrant Nero 
gratified ins baleful curio.sity, by viewing the burning of 
Home, while he sang a ix>em on the destruction of Troy, 
acconipanying it with the music of his haqi! 

Great and essential as might be the benefits and conve¬ 
niences affordwl to ancient Home by the aqueducts, a 
<liversity of otlier interesting circumstances concur to 
evince, that the accommodation of its citizens incessantly 
occupied attention, and prompted to the greatest exertions. 
While the sight was gratified with tlie master-pieces of 
art, at the same time the supply of water was augmented 
and facilitated to the superb mansions of its opulent resi¬ 
dents. It is not, however, improbable that the construc¬ 
tion of their most stu|>endou8 works for tin's purptjse 
originated in the increase of voluptuous habits among the 
|x>tent and wealthy Romans, rather than from the sugges¬ 
tions of neiressity, or a benevolent desire to multiply the 
comforts and enjoyments of those ilho formed the greater 
portion of that renowned community. 

Various as may have been thy motives that stimulated 
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mankind, in different ages and countries, l*> contrive anil 
construct works to supply water for their wants and enjoy¬ 
ments; however, the use of baths a[)(>ear!^ to have almost 
generally prevailed amongst the people of ancient tinu >, 
and |>arttcularly the inhabitants of the east. In sonu* 
cases religion prescribed frequent ablution as a rite, and 
therefore enjoined the practice as a duty ; but in others 
it was a habit and a source of pleasurable and heallhfni 
exercise*, which was cultivated and continued from one 
generation to another. 

Pnjbably to the change graduallv intr<xluct*d in the 
domestic habitudes anti manners of the Homans, may bi- 
chiefly ascrilxxl, the discontiniiaiice of the use «>f their 
coninwKlious baths, with the cons(‘qucnt neglect and final 
destruction of those splendid edifices, which were at once 
vast, fascinating, and commodious, eomprisitig within 
their precincts everj' convenience conducive to health, 
relaxation, and amusement. A general notion of the 
extent and variety of institutions, forming the differt'nt 
parts of these grand structures, has Ix-en conveyi-d in 
former pages; but a more spe<*iflc description of tin* 
several apartments |>eculiarly appropriated by the Homans 
for the practice of bathing, and likewise some notice of 
the buildings constructenl by other nations for similar 
purposes may not be deemed unintert‘sting. 

The Roman baths usually comprised six principal 
apartments, each of which was ailajttcd for a different 
purpose. 1. 'Ihe ajtodyterium where those who fre¬ 
quented them undressed, and laid their clothes ii|K>n 
tables ;—persons called capsarii, l)cing sjarially apjHiinted 
to take care of them. The name ftpoliatum was >mhhc- 
times given to this rocim, which did not form a part t>f 
every bath. 2. The friffidarinm, or cold hath: the situa¬ 
tion of thi.s uascomrnonb' towards the north ; and it was 
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also used for the purpose of undressiog, wlien tlie baths 
had not an apodyterium, S. ^he tepidarium adapted 
for containing temperate air, its chief object being the 
prevention of any injury to die bathers, from t^ir pass¬ 
ing too suddenly out of a very warm room, into another 
that was cold. The agreeable temperature of the air, 
rather tlian Ae use of tl^ waters of tbe baths, fohned the 
principal inducement with many of those who visited the 
frigidarium and tepidarium, 4. 'Die laconicumi which 
derivetl its name from the stove or oven constructed in it, 
for tile purjxise of rendering it very hot. An ancient 
writer states, that when persons had acquired a perspiration 
in tlic laconiuniy tliey anointed themselves with oil pre¬ 
vious to going into the cold bath; and diat this room 
was originally used l)y invalids and valetudinarians only. 
5. Tlie balneum or warm bath; this was that kind of 
bathing which attracted the greatest number of persons; 
and the capaciousness of thebath was generxdly proporUon- 
ute, so tliat many could be accommodated at the same time. 
Tills apartment had likewise the name, thermelousm^ 
uml its lieight usually exceeded the breadth by one-* 
tliird; but this was exclusive of die sthola^ or gallety 
foriiieii round its interior, and terminating near to the 
basin by a low wall, that served for a leaning place to 

A/ ■ • 

such persons os might lie waiting for their turns to bathe. 
Tiie usual situation of the basin was directly below the 
single window, by which alone the light entered, thus 
jireventing the shadowli of person.^ walking from falling 
upon the water. 6. The elcothesmmt or unctuarium^ 
was the room appropriated for the preservation, ^nd 
application of the oils and perfumes employed both before 
and after bathing; and its situatioir uid construction 
adapted it for receiving a considerable degree of heat 
to aid the ojierations of the unguents. Though this 
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IuikI of airangcment generally cliaraeteriKccl the lloinan 
baths, nevertheless, thch* appendages and conveniences 
varied in number and extent, according to the ,taste and 
views of their respective possessors, or as th«^ might lx‘ 
kitended for public use or private enjoyment. It has 
been estimated that the baths of Antoninus Caracalla 
would accommodate 1800 persoip to botMat one time. 
The rotunda, ot grand liall, belonging to tliis capacious 
bttildii^ was 111 feet in diameter; but these baths were 
alike conspicuous for grandeur tif design and diversity of 
objects comprised in them, exhibiting a remarkable con¬ 
trast to the modest structures which Pliny has described 
in one of his letters, as forming a part of his villa at 
Laurentiniun.* 

As the warm baths wrere so capacious, tlie mcnles cTn- 
fdoyed to heat the large quantity of whaler reejuired for 
them naturally excites surprise. Tins a{ipcars to have 
been efiTected by furnaces to which the name of hypocauftt 
was appbed. The liaths of Caracalla had a water tower 
to receive their supply from one of tlic aqueducts which 
passed near to the Appian way; and the resenoir 
tm its purposes was so constructed, as to have twenty- 
eight vaults chambers immediately over the hypocamt: 
these chambers consisted of two ranges, each having 
fourteen, and communicating with eacii other; but 
twenty-dght more, with similar dimensions and connec¬ 
tions, were ercx'ted upon them, though only one of the 
upper had a oommunicaUon with tlie lower diaml>erH. 
Upon this double tier of vaults the spacious but shallow 
reservoir was formed, extending the whole length of the 
water tower; and the water being exposed to the sun, 
imbibed soine portilon of heat, l>efore it passed into the 


* Plinii, Epint. 17. lib. it. 
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chanil)crs adapted for augmenting its temperature to a 
high degree. Besides, in order to prevent its being 
agitated^ it flowed from the aqueduct into an inter¬ 
mediate cistern before it passed to the resmwciiir; and 
the same cistern had also a contrivance by which the 
water escaped through an aperture formed on one of its 
sides, whenever it becaiene necessary to remove k. The 
interior dimensions of the stjveral chambers will show t|ie 
abundant supply that they were calculated to for 

their average length was forty«nine fc^, by a heigjht of 
thirty, and a width of twenty-seven; so that the lower 
chambers alone would contain more thmi 1,000,000 culnc 
feet of water.* 

i\nothcr mode of heating water for the baths is de- 
scri!)ed by Seneca; and, according to his stmement, this 
was cflccted by a species of vases that were high and 
narrow, with fanciful shapes, some in the form of dragons. 
In these were placed spiral copper pipes, through which 
tile water passed to acquire the necessary degree of heat; 
and as the hot water flowed out of them, the cold water 
entered, so that the w'liole obtained the same temperature 
by passing through tlic pipes. Seneca* mentions, as an 
advantage attending this process, that the waUa* having 
no communication with tlie (ire, whilst it flows through 
pipes, the va[x>urs are not contaminated with smoke. 
Having desciihcd the devices of the Romans, wc can¬ 
not avoid indulging in a few refiecticais, before pro¬ 
ceeding to occupy attention wiUi some of the practices of 
other nations. 

llie great ability and success which characterized the 
splendid achievements of the Roman people, in poetry, 
el(X|ucncc, architecture, and miiitar^ Cnterprizes, will 

* it is slated that Rome, at one time, contained no less flian 
870 baths. ^ 
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prt^bly eternize thdr fame. Essentially and obviously 
useful, however, m the aqueducts proved to the capital 
oi the Roman empre^ e^iccially in the zenith of its 
gloty^ dieir extant and ma^tude concur to demonstrate 
that the coat of erecti^ them must have been enormous. 
On these and other g^feal undMdiin^ the wealth and 
labour of najdcHis were pnd’uill^ lavished by a few 
pqwcrftii individuals; and^ aa elabmnate productions of 
human ingemiity, they irreststibly excite the astonish¬ 
ment of beholders. If, however, the fervour t*f iniagiiia- 
tkm prompt the poet to eulogize them, as 

“ imperial works and worthy kings,” 

other feelings will affect die pliiianthropist from his 
ebemshing a henevtdeiit regard for tlie happiness and 
welfare of his species. To him they become a source of 
pensive sentinient and moraltzing rt'Acetion; for, wltilst 
impeoased by Ihetr grandeur, and acknowledging their 
utility* his i^mpathies may lead him to ponder over the 
cimimstanoes ooneemed in their acocmijdislinient. And 
amongst the most prominent, will not humanity lx« con- 
straiiied to recktm the devastation of fertile countries, 
the disscdmjbn and plunder of peaceful communities, the 
slavery of virtuous and noble-minded men, probably with 
the sole view of ministering to the casual and temporary 
caprice of luxurious pride? Indeed, how often lias the 
lust of wealth, power, and gkiiy, debased the minds and 
actuated the oonquerom of nations ? Is it an unrcasonaldc 
inference that their oonsUruction was probably effccte<l, 
by the Unceasing tml and misery of millions, dooin<4 
labour and suffer* without ever hearmi^ the kind and 
soothing accents of eompamion, to alleviate their sorrows 
and calamity? Reradventure, the reffection may also 
arise, that among those employed might be many of the 
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countrymen of Caractacus and Boadicea^ who were alike 
distinguished for their love of freedom, and attachment 
to their native land, though deemed barbarians, in the 
scornful estimation of aml^ous Romans. Sudh melan> 
choly sentiments will somtetimesiTorcibly commix with 
others in the mind of a modetn Briton, whose generous 
concern for his fellow^rii may perhaps occasion the sigh 
of pity, to accompany the throb of indignation, whilst 
viewing these superb reliques of antiquity. 

Happily, however, in modern times, various dmim> 
stances have concurred to ameliorate the pditicai and 
ilrivil condition of a large portion of the human species; 
and the same potent causes continue to operate, so as to 
render it improbable diat mankind will ever again en¬ 
counter such vicissitudes, privatiotis, imd colamittes, as 
l)cfel their unfortunate progenitors, from the ruthless 
ambition of military leaders. • CivUusatkm and refine¬ 
ment being extensively diffused among^^ the principal 
nations of the world, will infallibly exdrdse their bene¬ 
ficent iiifiuence to prevent a whde pro>ple frmn being 
permanently enriaved, and the noblest patriots chained to 
the triumphal car of a haughty victor, fbr the purpose of 
augmenting the splendour of his pi'ooessions, or adding 
to the number of his trophies. By the spread of know- 
ledge, more correct and elevated notions concerning the 
social relations have been successfully inculcated; hence, 
rational man has attained a higfa^ rank than that of 
being considered as a kind of prcqierty, that may at any 
time be violently seised by the rude hands of lawless 
power, and employed for any purpose that changeful 
caprice or uidleling pride shall happen to suggest.* 

Besides the obvious benefits resdl^g to the commu- 

• This was written before the late lancholy transactions 
in Poland. • 
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mty from the more general propennty to promote inteU 
lectual improvement, medbanical ingenuity being power¬ 
fully aided by the discoveries of chemical science, has 
greatly divenified the meai||, of commercial enterprizc. 
Numerous indlviduidli have thus been stinmlaled to an 
extraordinary degree of activity jp their respective pur- 
suits, and by signal diligenoe aw industry made those 
pecuniary acquisitions wliich naturally tend to increase 
their influence in society, as wd) as to generate feelings 
of personal dignity and indep^dence. To these causes 
may be ascribed many of the great works which have 
been devised and executed for public pur|>oses: for tliejpi 
have not commonly onginated in the im|>cnous ami- 
mands of a despotic poUmtatc, and merely to gratify his 
exclusive vanity car taste; but, im the contrarv, they bavi' 
been generally undertaken as objects of private profit¬ 
able speculation, thougli in some instances constructed 
at the national ei^eose, frcmi the evident utility of 
their acoompUshment. How different are such niotivt s 
from those formerly actuming Roman consuls and em¬ 
perors, who, nganPesi of the nuseries of others, iuxuri- 
atedin enjoyment and embellished that celebrated city, 
by plundering their neighbours and distant nations! 

Considerations of eeoDcmny may have precluded much 
ditqday of external magniflcence, in the execution of some 
puhtic wmks; nevertheless, the rapid and striking pro¬ 
gress of both the floe and useful aits, during the lost 
and present century, affords abundant evidence of tiic 
encouragement bestowed upon them, as well as the pre¬ 
valence of refined taste, enlightened viewspWd lilierai sen¬ 
timents. Notwithstanding, some persolPliave strenu- 
ously maintaiiied th^ oommercia] occupations inevitably 
tend to contract t|j|||Rind by generating a sordid dispo¬ 
sition, yet, the noble and superb structures now adorning 
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London^ Liverpool, Edinburgh, and many other places, 
may be adduced as instances to vie with some of those 
wMch formerly embellished Imperial Rome. The docks, 
canals, raibroads, bridges, arsenals, and other works, 
constructed during a comparatively recent period, and 
conspicuous alike for utility and magnitude, surpass 
many of the boldest pl^uctions of that much celebrated 
era. Indeed, if it were possible for an old Roman to rise 
from his grave, to contemplate the extent of our navies 
and commerce; the amazing power and diversified appli¬ 
cations of the steam-engine ; the wide diffusion and 
brilliance of our gas-lights; the number of our large 
founderies and manufactories, with the infinite variety 
of contrivances, which not only distinguish every branch 
of art, but are likewise made subservient to the various 
wants, enjoyments, and conveniences of social life» be 
might be disposed to conclude, that he actually lived, in 
the infancy of the world, proudly as he once vaunted of 
his superiority over the mass of maskkind. Posterity, 
however, may eventually form a similar estimate of the 
ocquircnieots and enjoyments of the pitsent period, when 
they shall be advancing in the care^ of improvens^t, 
with all the great advantages imiltit^ from die accu¬ 
mulated knowledge, and innumendilc inventions of pre¬ 
ceding ages! 
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CHAPTER XU. 


Baths of Egypt; much frequented hy Women: Mode of Heating 
them. Construction and Elegance of those in Turkey. 
Alhambra in Spain: its admirable iNitiiation; singularly su{K>rb 
and capadoos Baths. Simple Plan of constructing Batlis in 
Russia: Method of preparing them for Use. Practice of 
Bathing in general; Notions of its In'ing Salubrious, \c, 
Hot Baths of Hungary*. Convcnienc<‘s fi»r Bathing in (irea! 
Britain very limited. Birmingham Ihiths- their Dimensions 
and Advantage. 

Th£ baths ci Egypt have been described by M. Savary 
in his usual admirable style; and he observes, that hot 
baths vere known in the remotest ages, and celebrated by 
Homer, who paints the manners of the times. From 
whatever causes aU their alluremetits and salubrity pro¬ 
ceeded, neoesaty has»Kcndered them common in a coun. 
try, where pmi^piratioii is abundant, and pleasure has 
prensrved the pnu^oe. Mahomet, who knew their uti¬ 
lity, has made them the subject of a religious precept. 
They have been superheiaUy described by most travel¬ 
lers, but as mj balnt of frequenting them has afforded 
mf oiipo^nmdca^^ examining them attentively, I shall 
enleiivpur to be at once particular and satii^actoiy. 

** The ’first iqaartment at entering the biih ts a great 
ebamher, in tlm Iprm of # lotunda, irith an open roof to 
let t^e |Kire air dimdate A spodm alcove airi 

peted, is carried round and divided into Hanpartments, 
in whirii the faatheta leave their cloths. In the centre i.s 
a fountain that plays into a reservwr and has a pleasing 
effect. 
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** When undressed, a napkin is tied round the middle, 
sandals arc put on, and a narrow passage is entered, 
where the heat first begins to be felt: the door shuts, 
and twenty paces farther a second opens, which is the 
entrance to a passage at right angles with the first. Here 
the heat augments, and those who fear to expose them¬ 
selves too suddenly to its effects, stop some time in a 
marble hall before they enter. The bath itself is a spa¬ 
cious vaulted chamber, paved and lined with mturble; 
beside it are four small rooms; a vapour continually rises 
from a fountain and cistern of hot water, witli which burnt 
|>erfume8 mingle. * 


“ The bathers are not, as in France, imprisoned in a 
kind of tub, where the body cannot be in a state of 
ease; but reclining on a spread sheet, and the head sup- 
fK)rted on a small pillow, they freely take whatever 
{X)sture they please, whilst clouds of odoriferous vapours 


envelope and penetrate every pore. 

“ Having reposed there for some time, a gentle moist- 
ness diffuses itself over the whole body; a servant comes, 
gently presses and turns the bather, and whmi the llml^ 
are flexible, makes the jennts crack wiUiout trmflib; 
then seems to knead the body without giring the slighted 
sensation of pain. 

** This done, he puts on a stuff ^ove, and' continues 
rubbing long, and h*eeing the skin of patient, while 
it is wet, from every kind of scaly obstruction, and all 
imperceptible partid^ that dk^ tlie po^, till It'becomes 
as smooth as satin: he then conducts the bather into a 



** The ancients honoured thdr /ueats Still more, abd 
treated them in a more voluptuous manner. While Te- 
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lemachus was at the court of Nestor,* * the beauteous 
Polycaste, youngest of the daughters of the King of Py- 
los, led the son of Ulysses to the bath, washed him with 
her own hands, and having rubbed his body with pre. 
cioua oixitments, clothed him in rich garments, and a 
shining inantle.^^Nor were Pieistratus and Telemacbus 
worae treated in the palace ol MendauSyf the beauties of 
whidi having admired, tliey were conducted to marble 
basins, in which the bath was prepared, where beauteous 
slaves washed them with odorous oils, and clothed them 
with fine garments and raognificefnt furriHl robes. 

“ The room in which the bather retires, has two water- 
cocks, one for cold, the other for h(»t water, and he 
waslies himself. The attendant presently returns, with 
deptiatory pomatum, which instantly erailicalcs hair 
wherever it is op^died; and it is in general use both with 
men and women hi Egypt* well washed and puri- 

Bed, the bather is wrapped up in hoi linen, and follows 
his gindes diroug^ various windings, that lead to t))e 
outer apartm^ity while this insemilde transition, from heat 
tocedd, prewmta all hweaiveiiieiice; and having arrived 
alcove^ a heii is ready prepared, on which the person 
no sooner lies down than a boy comes, and begins to 
pre» with hi$ <iyicate hands, all parts of the body, in 
ociier til 4^ them perfectly. The Hnen is once more 
Mssd the boy ^tly rubs the caibus skin of the 
w]^ pumice-etone, and then brings a |Mpe and mocha 
oatfee^'i-' - ' 

** Coming from a bath filled with hot vapour, tn whidi 
excessive persptralioit bedewed every Iinib|ifito a spadotis 
apartmd^t and the open air, the lungs citpaiui and expire 

• Odyssey, £kM>f( HI. 


t Ibid, Book IV. 
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with plcasiine: well4||eaded, and as it were, regenerated, 
the blood drciiktes freely, the body frels a ¥<duptiious 
ease, a flexibility till then unknown, a lightness as if 
relieved from some enormous weight, and the man almost 
fancies himself newly bmm, and beginning first to live. 
A glowing consciousness of existence spreads itself to the 
very extremities; and while thus yielding to the most 
ddigfatful sensations, ideas of the most pleasing kind 
pervade and fill the soul. The imagination wanders 
through worlds which itself embellishes, every where 
drawing pictures of happiness and ddight If life be 
only a succession of ideas, the vigour mid rapidity with 
which the memory then retraces all the knowledge of the 
man, would lead us to believe that the two hours delicious 
calm, which succeed bathing, are an age, 

** The women are passionately fond of these baths, 
where they go at least once a week, taking with tlmm 
slaves accustomed to the office. More sensual than men, 
after the usual process, they wash the body, and particu¬ 
larly the head, witli rose-water. There their attendants 
braid their long black hair, widi which, instead of powder 
and pomatum, they mingle precious eeseiMes,. Ttleie 
they blacken the rim of the eye>lid, arch the brows;with 
cohe/, (tin burnt with gall-nuts), and stain the nails of 
their hands and fe^ of a gdlden jllbw. . Their linen 
and robes bavi|g been passed through flie sweet vapour 
of aloes wood, mid thmrw dressing ended, tb^ remain in 
the outward apartments, and pass the day in feasting, 
while singing girb come and dance, and suig sootliing 
airs, or recount^morous adventures. 

** The days of bathing ore festive days with Egyptian 
women; they deck themselves magnificently, and under 
the long veil and mantle which hide them from the public 
eye, wear the richest stufls. They undress themselves 
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IP the presence of each otli^, an||||beir vanity extends 
even to their drawers, which, in winter, are madeof stuffs 
inwove with silk and gold, and hn summer of worked 
muslin. Ruffles and iaoe are unknown to them, but their 
sl^ts are made of cotton and stUc, as light and transpa¬ 
rent as 'gause. Rich sashes cassimere bind up their 
Snaliiig fobte; and two oretoMsof fine pearls sparkle 
ainii^ the black hair that shades their temples; wliile dia¬ 
monds cnridi the Indian handkmrhief with wluch they 
bind their brows. Such the Georgians and Circas¬ 
sians whom die Turks purchase for their wives. Hiey 
arc neat to excess, and walk in an atmospheri' f»f {wr- 
fumes; and though their luxury lx‘ hidden from the 
public, it surpasses tiiat of European women in their 
own houses.*^ 

This fnioute and ffudnating (acturc, energetically con¬ 
veys mudi interestittg information, concerning the bailie 
and practices of the jj^yptians; but M. Savary hoh 
omitted to state what mams are emfdoyed either w heat, 
or supply the water for their purposes. Probably, how¬ 
ever# foe mefood practised. In both eases, is similar u» 
that employed ^ foe Turks, whose baths, with their 
mode of piepsiing and using them, it shall be our endea¬ 
vour to describe# ,, 

Ruths fonu au^iphiitial part of the domestic arrangc- 
mentsof foe Turks, both in their towns ipl villages; and 
peisoas who may not have any at fofor Own Imuscs, arc 
accommodate ^ a public one erected for the purpose. 
The |)fivato baths have gene^y small dimensions, and 
»e thdrieai^ by 

the batliari taha off their tdothes* They eemsist of two 
apartmetits built wifli bridts, and commuidcating with 

• Ttavtis in Egypt, 
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each other. The interior walls are usually faced with 
marble or plaster; and the light is admitted through 
chequer work on the top of small cupolas. They have 
smooth wooden seats, and the doors are laid with marble, 
having grooves cut in them for carrying off any water 
that may fall upon them. Double folding doors, covered 
with woollen cloth, and edged with felts, are fixed at eilch 
end of the short passages between the two rooms. The 
imxle of heating them is by a subterranean vault, having 
its entrance on the outside of the building, and the 
marble fioor of the baih being its ceiling. Immediately 
under the latter is placed a large cauldron, contaiiung 
water, heatcHl by a wood fire, which is commonly made 
twenty-four hours before the badis are used. Pipes 
]ir<K'eeding from the cauldron, and fixed in the walls, 
ascend the sides of the bath to the cupola, where the 
steam esca|xs, the water being kept constantly boiling. 
Similar piptys for supplying cold water from a cistern are 
also fixed in the walls, both being situate near to each 
other, and likewise fitted with proper cocks, so that 
either h<4 or cold water may be readily obtwned. From 
the peculiar construction of these baths, and their being 
heated so long previous to bring used, the temperature 
of the rooms becomes very high, so that persons after 
undressing cannot with safety enter even the first room, 
till they have adapted thrir lungs Ibr the purposb, by 
stopping a short time between the dde^ of the passage 
leading to it. But as the fire is directly hiider the marble 
floor of the second room, sandals of wodd are commonly 
worn to prevent the feet ftdm being affected hythe great 
heat of the floor; and here the tmnperature so far 
exceeds the other, that a similar precaution is usually 
employed before entering it. The eflffect produced by 
being thus enveloped in very hot air is that oi profuse 
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perspiration issuing iWun ali the pores of the Inwly ; and, 
notwithstanding tlic extrem^ high temperature of these 
baths, the Turiciiii women not only stay in them for 
sereral boors together^ bot iriiit them frequently. 

Though 0ie private baths of the Turks are commonly 
smal], the interkw of scane of them have a great degree 
of elegance. Lady Wortley Montague gives the sub- 
scqilcait description of one, which idle had an oppor¬ 
tunity of inspecting. “ Two apartments arc built t'xactly 
in the same manner, and answering to one an<ithcr. 
llie baths, fountains, and pavements, are all of white 
marble; the roofs arc gilt, and the walls covered with 
Japan china. Adjoining to them arc ts^o rooms, the 
u|^rmost of vrhich is divided into a sofa, and in the 
four comers are falls of water frewn the very roofs, 
from shell to shei! of w'hite marble, to the lower 
end of the room, where it fails Into a large basin sur¬ 
rounded with pipes, that throw up die water as high as 
the roof. The walls are in the nature of lattia^s; and 
tm the outside of them, there are vines and woodbines 
planted, that form a sort of gmni tapestry, and give an 
agreeable obscurity to the chambers. 

Thus it will be obvious, that the wealthy Turk ren¬ 
ders this simple luxuiy a sotiree of varied gratification 
to llSr senses, while, at the same time, it conduces to 
health and deanStiesl. Among the oriental nations, the 
regular and constant use of baths still continues, al¬ 
though in those patli of Europe, where the same pra<‘^ 
tice formeriy prevailed, it haa been gradually diminish- 
ir^ dmj^ several oentitries, and in some instances it is 
almost wholly dlicontbiiie<i 

Extensive and comspodiouf as were the baths of Rmiie 
and Constantindple, and astoniriiifig as may have been 
their rnagnidcistce, Spain contains a strticturc of the 
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flame kind, which is equally singuiar and superb. The 
large and splendid baths at Alhambra formed a part 
the palace of the Moorish kings of Grenada, and they 
may be considered as a remarkable instance of the taste, 
prevalent at the period for such healthM enjoyments, 
and undebasing luxuries. Besides the style of the 
buildings has not only a peculiar character, but probably 
they aiTord some of the finest existing specimens of 
Arabian architecture. The edifice consists of numerous 
apartments, several of them having lofty arched roofs, 
supported by elegant marble columns; and some of the 
batiis are constructed dxty feet below the surface of the 
ground. One of these has a length of 102 feet, by a 
width of fifty; six others being inclosed by a wall six 
feet thick ; and nearly the whole of the lower part of the 
long range of buildings is occupied by cisterns, which 
are constantly supplied with running water obtained from 
a hill, at about a league distant. 

The court of the Lions forms a very remarkable part 
of this splendid edifice. It is one hundred feet long, 
fifty feet wide, with a colonade on each side seven feet 
wide, and at each end ten feet. Th^ paveui^t of the 
latter is white marble, but that of die square oomasts of 
coloured tiles; and two porticos, about fifteen feet 
square, project into the courts. To die height of about 
five feet, the walls have a diequered oovming of blue 
and yellow dies, and the ceiling of the pordoo is finished 
with exquisite skill. The stucco is laid on the wfdl with 
extraordinary delicacy, and that on the ceiling is frosted 
with astonishing ingenuity. The columnar su^^KUting 
the roof and gallery are white marble, being not only 
very slender, but fantasdcaliy df^porated; their height 
is about nine feet, including the base and capkal, with 
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a ^Kamatier of «ight and a half tncbas. Tlieir arrangt^inent 
it r»y irregular, tome being placed singly, othm in 
groupa oonslating of three, but most commonly two 
together; and the arches rising from tliem are con¬ 
structed larger than a semi-circle resembling the form of 
a bone-shoe. Besides in the placing of the ooliiiniiH not 
the slightest regard has been paid to regularity, or emot¬ 
ing them oppoidte to eai'h other. Though tlie designs 
for the capitals of tlie columns are various, yet each is 
repeated several times in the circuit of the court; and 
they are exquisitely {lolished; each arch has about it 
a large square of arabesque, uith a rim contmriiiig a 
quotation, generally from the Koran. Besides, another 
square of beautiful filigree work is placed over the pil¬ 
lars ; and also a little higher a cornice of wood richly 
carved, like the stucco which covers the walls. It is 
remarkable, that amongst the great diversity of foliagi^s 
and grmesque and fanciful ornaments, not the slightt*st 
representation of animal life is perccd\able. In the centre 
of the court stands a large fountain, called the Fountain 
of Lions, consisting of twelve muzzled lions, w Inch sup¬ 
port on Uietr hinder parts, an enormous basin, almve 
whk^ a imaller one is fixed upon a pillar, containing a 
huge jei 4teau. This threw up a large quantity of 
watcUr, when the conduits were in a prop(*r condition, 
ami descending into a basin, it thence flowed from the 
months of the Ikins Into a large reservoir beneath; 
nliieli, by various diannels, communicated with and su^i- 
plfed several other Jets constructed for amusing 

diifday^ the chflerent apartments. 

Tbe FovffAiift of Lions is fiewmed of white marble, 
and H is ornamented i^h a variety of festoons. Arabian 
versef are also in^ribed upon it, which savour of oriaital 
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t'Ktravn^ance, both as regards sentiment and expression, 
as will be evident from the following translatimi:— 

“ Seest thou how the water flows copiously like the Nile? 

“ Tins resembles a sea washing over its shores, threatening ship¬ 
wreck to the mariner. 

“ Tins water runs abundantly to give drink to the lions. 

“ Terrible as the lion is our king in the day f)f battle. 

“ The Nile gives glory to the king, and the lofty mountains 
[jvoelaim it. 

“This garden is fertile in delights: fiod lakes care that no 
nf>xious animal shall approach it. 

“ 'I'iie fair princess who walk.s in this garden, covered with 
jicarK, augments its beauty so much, that thou inay.st doubt 
wh'-tlicr it Ic' a fountain that flows, or the tears of her ad- 
mir(‘r^.“ 

On ilic south .silk* of tlu* colonnade is a large room 
built in a circular form, asi:l having a fountain in the 
middle, for tlie purpose of jmxhicing a refreshing c(X)l- 
ncss in the aparlmctil during the sultry heat of summer. 
"I'liis was apjnatjirlatcd for the use of men only; and 
here they were accustomed to regale themstdves with 
coffee and sherbet. The construction of this superb 
hall seemt'd to he altogether adapted to excite volup- 
tuotjs emotions, for exclusive of its pleasing form, the 
skilful manner in which the walls were stuccoed, the 
c\(|iiisite designs for atlorning them,—being also painted 
and finished by the utmost efforts of art,—^its elegant 
cupola, and the admirable distribution of the light from 
above,—prcxluccd such pleasurable effects, as no words, 
however forcible, or significant, can adequately depict. 

IJesides the i-ooms already enumerated there were 
various others, some of which had fountains with 
(Teau, and others marble cisterns for the purpose of wash¬ 
ing children. Different apartraenti? were likewise appro¬ 
priated for grown persons; and these contained cisterns 
formed with large slabs of white ^marble, the widk being 
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decorated with variously-coloured earthen tiles, and the 
light admitted into them by apertures formed in the coved 
ceilings. The thickness of the walls forming some of these 
rooms was fifteen feet, and others nine feet. The distance 
from the floor to the top of the comice measured thirty- 
six feet; and from that to the top of the cupola cighteiMi 
feet. The lower range of w’indt»ws liad a height of thir¬ 
teen feet; and the centre of one arch nearly forty-eight 
feet. To aimpletc the whole, vaults containetl l)oilera 
and stoves that supplied some of tiie baths with hot water, 
or vapour, as miglit be desired; and the reason for con¬ 
structing several of them, at so great a depth Inilow tlu’ 
surface of the ground, was evidently to keep the water in 
them constantly c(K) 1,—a luxury much w>uglil in liot cli¬ 
mates. The descent to the subterraneous baths was 
effected by various flights of sle|>s gently turiiiiig, and 
admirably contrived for the purpose. 

The situation of the palace*, of which these baths form 
a very conspicuous ]x»rtion, is one of the most delightful 
in the country ; and every thing connected wdth the place 
ap{)cars to have been studiously contrived, and skilfully 
adapted, to rendet it an appropriate retirement for volujx- 
tuous enjoyment, in the summer season. The doors and 
windows of the ajiartmcnts were so arranged os to admit 
the free circulation of air; besides a plentiful supply of 
water was always in readiness to produce a refreshing 
coolness even in the hottest months. Its gardens hail 
shady walks abounding with aromatic trees; and the 
beautiful hills and fertile plains, inters|x^rscd in the 
country around it, afforded noble and picturesc|ue views. 
The circumstances and scenery altogether were indeed 
so exquisitely and firanscendantly enchanting, as would 
seem almost to surpass the power of ima^nation to con- 
ccive, CM* language to convey. One traveller wlio viewwl 
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the ruins of this superb palace and its baths, represents 
his emotions on the first view, as if he were “ on a sud¬ 
den transported into fairy land,” and that this assemblage 
of edifices appeared to realize the fanciful and fascinating 
scenes, faintly delineated in the Tales of the Genii, and 
the Arabian Nights.* 

The baths of the Russians are constructed in a style of 
great simplicity comporting with the original purpose of 
such contrivances. They are generally situate on the 
bank of a running stream, and consist of a mean wooden 
house, or where wood may Ik? scarce, a cavern excavated 
in the earth by the side of a river, llie bathing room 
has three or four benches placed one above another, and 
contains a large vaulted oven, whicli is heated to such a 
degree as renders the paving stones placed upon it red 
hot; but for the purpose of boiling the water a large iron 
vessel is fixed in brickwork contiguous to the oven. A 
few ajjcrtures arc formed in different parts of the roof in 
order that the vapour may escape; and the cold water 
flows in by small channels. To some of the baths a kind 
of anti-chamber is constructed for the purpose of un¬ 
dressing and dressing; but this convenience very seldom 
belongs to them, and they usually take off their clothes 
in a court which has a boarded fence, with a number of 
benches. These accommodations commonly belong to 
the government, and are under the superintendence of 
the }K>licc. The heat of these bathing rooms averages 
from 100 to 120 degrees of Fahrenheit's thermometer, 
and this is often much augmented by throwing water 

* Swinburne's Travels ip Spain ; but the most minute and 
accurate description of the palace and baths at Alhambra, has 
been given by Mr, Murphy, an architect, who in 1815 published 
a very splendid work in large folio, containing numerous degant 
engravings, which represent the different structures and apart¬ 
ments, MTth the elevations, plans, and dimensions of each. 

Q 2 
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every few inimites uj>on the rod hot stones of the oven, 
I hou^li the baths in the palaces of the noblt*s may be 
more elephant, aiul have some other conveniences, vet 
their construction is equally simple. 

Amonjr the lower order of Kussians hot baths are not 
only very conunon, Init in ijeneral are <let*nu‘d preferable 
to medicines, whielj they seldom take, eonceiviriir that a 
sweatinp^ bath is a mueli more effieacioiis remedy for 
disease. Indeed their jirepossessions in favour of baths, 
show that tiiey do not eonsider siieli conveniences as 
luxuries merely, but iiiili^pensable necessaries of life: 
hence, they are fre(pU'ntc<l hv pi'oplc of lK)th si*xe>, and 
all ap^e". vliatexir may bt‘ tlioir condition, and wljfthcr 
in a ^tatt‘ of sickiU‘>s nr iKahh, fatiiriird l)v hard ialwmr* 
or a lonpr journey.* 

In those coiintric^s winch aboimd in certain kinds of 
minerals, and where h<»t sprinp;s arc* common, the inha¬ 
bitants render them subsv. rc ient to tlu*ir pleasures, and 
seem to luxuriate in the enjoyment of warm baths. At 
Hudu, and other places in Hunjnrary, such baths are repre¬ 
sented to l)c actually crowded with men, women, and 
children of various conditions, indiscriminatelv buthinp; 
together, and therefore presenting a .spectacle, at once 
curious, .singular, and amusing. Towu.son has given 
a humorous description of the scene, hut he enumerates 
.some circumstances, which have a tendency to excite 

y 

unpleasant emotions in a deliciite miml.'f* 

Universal as may In* the use of lmlh.s in the countries 
inhabited by the followers of Mahomet, and extensive as 
is the practice in some others, to how limited an extent 

• View of the liueiian Ewpiret by the Rev. W. Tooke» who 
once told the writer, tliat the disease commonly called in England 
—“ a cold '*—was unlmown iu Rnsvia! 

Trairli in llnnunnfi 
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this healthful and cleanly custom prevailed in (ircat 
Britain, so distinguished for its refinements and improve¬ 
ments in the useful arts? IndcH*d, how few are the 
conveniences properly adapted for such enj()yments! 
ICven its ^reat metrojxdis scarcily furni>!u s a bath that 
would afford a |yratification to an cNpe?*t swimm? r! The 
floating baths on the 'riiames, like those on the Seine, 
are t(X) circumscribed in their dimensions, for such a 
pur|K)se; and are trivial in comparison with the capa- 
t ious basins that formed a ])art of’ tlie magnificent baths 
of ancient Rome. 

It is remarkable that, almost infinitelv diversified as 
luive been the ]>rojects, characterizing- different eras of 
speculation, excepting the pro})osilions of the New River 
Companvalid Mr. Martin, not one scheme Jias ajipeared, 
having as its professed tdiject, I he constructing t)f noble 
baths for public and private accommodation, in the 
vicinity of London, or other large towns, As an excep¬ 
tion to this assertion, perhaps the baths at Rinningham 
may be mentioned ; ami those were constructed at the 
expense of an opulent private individual wiili a \iew to 
profit, bv furnishing a great convenience to the public. 
They comprise hot and cold baths, with a room for sweat¬ 
ing; and that for swimming has a length of 108 feet by 
a breadth of .'j 4. 'Fhe latter is placed in the centre of 
a garden, with twenty-four undressing-nxnns attached ; 
and tlie whole is surrounded by a w'all ten feet bigh. 
The water flow's constantly into it from a very fertile 
spring,'called Lady Well, so that it is nhvays clear and 
C(»l, w'ithoiit ever being defivtively supplied. Those 
who frt'ijuent those baths have the choice of jxiying 
either an annual or rfliarterly subscription, or a very 
moderate sum, each time, for using them. 

In tlie latter part td' the last /vnturv very convenient 
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public Imths were constructed at FUirence, with every 
convenience for general acconunodation; and at Paris 
baths are numerous, and atlapted to all classes, and each 
sex ;—there is also a sch<H)l for swimming. 


CHAPTER XIII. 

ConstantinopU',—its fine vSitualinn; l>iit naturrdly tlefeetive in 
Springs, icc. Contrivances for Sujij»l>ing it with Water. 
Hydraulia: Rigorous Edicts to preserve the Conduits from 
injury. Source of the W.itcr; Mode of Constructing Reser¬ 
voirs. Syu-tcrazi. F<<unt,uns. A'pK’du<-ts’; I’c<‘ulianties in 
their Construction. .Subterraneous Ci.sterns. 1‘Jiiloxuion. 
Bagnios;—that of Zeu.xippus. Mahomet II.: Ins Fountain 
and BfitJi. Caravanscras. Bathing generally a favourite 
enjoyment of tlie Turk.s. Public Batha numerous in Con¬ 
stantinople. Water-works confided to a particular class of 
men. Practice of persoms who sell Water. Alarm about a 
deficiency; Indications of the approach of Rain the same as 
in Syria. Pre-.cnt Sultan (hspo.sed to encourage impro\e. 
ments. 

The means devi.-sed for conveying abundance of water 
to ancient Rome excite admiration; but the Romans 
also directed their efforts to afford similar advantages to 
other cities and countries suhjec-ted to their domination. 
Amongst the remarkable structures for this purpose* 
may be enumerated the atiueducts and cisterns con¬ 
structed to benefit Constantinople, after it became the 
capital of the lower empire. These extensive and stu¬ 
pendous works demonstrate the magnitude of their 
conceptions, and the earnestne^ of their exertions to 
accomplish an object of the highest importance to the 
health, necessities and ronvenicnccs of the inhahitanis. 
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Besides the peculiar contiivalues introduced for effect¬ 
ing the object not only attest the j)crscvering attention 
lx.-stowe{l upon the subject, but likewise display their 
ingenuity in diversifying plans, and simplifying inven¬ 
tions, as \\eil as their imjM'oved skill in adapting them to 
particular situations and circumstances. 

The site of Constantinople surjiasses, in many respects, 
tiiat of any other city in the world. Being erected on a 
triangular ]KMiinsula composed of seven hills, two of its 
sides are washed bv the sea; and bcsiiles having a great 
ele\ation, it is also surrounded with prospects of the 
most beautiful, enchanting, and j)icturesquc scenery, 
'rhough possessing these and various other singular 
athantages, yet it is naturally deficient of one benefit 
most essential to the domestic wants and comforts of 
matikind. The only streatns in its vicinity flowing to¬ 
wards the citv, are two rivulets, anciently called Bar- 
ht/scs and C^darcs, both of which liave very trivial cur¬ 
rents at any tune, but in the summer season, it is not 
unusual for them to be nearly or altogether dry. To 
this may be added another inconvenience;—the springs 
are very few, and these proiluce only *a small quantity of 
wate?-. Hence, different Homan em{K*rors endeavoured 
to remedy the defect, and jmnide for the positive w'ants 
of a large jiojndation liy the adventitious resources of 
art ; hut the works constructed by their direction w^erc 
suhseqiienlly augmented and improved by several of the 
Turkish Sultans. 

One of the plans first adopted was tlic construction of 
cisterns beh)w the houses, to preserve the rain whenever 
it fell; hut the cpiantity of water obtained by this 
ineans proved insulficient for tlie common w^ants of the 
]H‘ople. nap])i!y, however, another prolific source pre¬ 
sented itself near to the shores j.)f tlie Black Sea, which 
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facilitated the ailoption of a uobie and an effective |3ni- 
ject, for procuring an abun(!aiit supply. As the plen¬ 
tiful dews and frequent showers of this nuuintaiilous 
district occasion inaiiv streams to flow' down the inter- 
veiling valleys, the idea was suggested of constructing 
mounds at certain elevations, to intercept the different 
descending currents, so as to collect and render them 
subservient to the uses of the city. Liurge triangular 
reserv’oirs were thus formed of great depth and cajMicity. 
Tlie breadth and height of the mounds are not only 
considerable, but lieing also faced with white marhli' 
finely sculptured in the oriental style, they exhibit a 
bold and magnificent ap|K*ai'ance. The construction ot 
these reservoirs, and tlie conduits from them, is generally 
attributc*d to the Grtvk emjKTors, and their inipirtance 
may be estimated liy the solicitude evinced to preserve 
them from injury, or depredation. With this view va¬ 
rious eilicts wore i.ssued, some of which relate to the 
planting of trees iqxm the embankment', whilst oiluis 
prohibit the abstraction of water from the reservoirs for 
private use; and one of these law.s* promulgated in ^Ol-, 
imposetl the fine of a pound of gold, for every ounce t)f 
water surreptitionsly taken away. Ilut as the religion 
of the Turks recjuirc's fretpient ablutions, that render an 
abundance more necessary to them than to the Greeks 
and Jews, the former inflict tlie si'n crest jK'iialties u])on 
every jierson who improjwrly takes it, or cuts or digs up 
any of the trees planted ujion the liorders of a reservoir. 

Singularity and ingenuity characterize the method of 
conveying water from the reservoirs to Constantinojile, 
and the estimated cxjxjnse amounts to alxiut one-fifth 
only of the sum required for erecting large aqueducts, 
though several of these noble structures have lieen formed 
to convey the water aerms the valleys. Through the 
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greater part of its course the conduit consists of earthen 
pipes, but square buildings, called Souteraziy are erected 
at different points upon the declivities, between the 
reservcnrs and the city, and the level of the top of eveiy 
successive pillar in the same range varies, so that thdr 
descending direction is analogous to an inclined plane 
commencing at the mountains. There are aeveral ranges 
of these quadrangular obelisks, which present a peculiar 
and rather an unpleasant prospect to persons, who may 
not be aware of their purpose, and therefore cannot 
appreciate their utility. 

Tile principal sources of the w'ater arc about fifteen 
miles distant from Constantinople; and in order to ascer¬ 
tain the proper declivity of the ground for the line of 
wat^r course, an instrument is employed resembling an 
inverted masoirs plummet, and having the name— 2'erasli. 
This contrivance being suspended from the middle of a 
cord, stretched between two rods, accurately divided into 
inches and parts, and set upright, by its succesrive re¬ 
moval from station to station, the surveyor ascertains the 
precise slope for the gradual flow of the water. 

That the current from the various sources may be 
sufficiently ample, every reservoir has several circular 
outlets of different dimensions,—^the centre of the whole 
being placed in the same fiorizontal line. As the water 
flows in covered tunnels, having at intervals Souteraziy 
these structures were probably intended to serve a similar 
purpose to that of the columnaria employed in the 
Roman aqueducts, by allowing the escape of the air 
from the pipes, and, likewise occasioning the depositimi 
of any feculent matter. The obelisks are so con¬ 
trived that the water ascends through a lead pipe carried 
up the interior of one side the building nearly to its sum¬ 
mit, where it flows into a sqiiaro bafdft below its orifice, 
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opposite side. Thus the weter s u cbe Mi T^y ascends and . 
descends in its ooitiie liNim the reservoirs, till it arrives 
at its dr stiaa t i w t in the city, where it occasionally rises 
irilh great &ioe resembling 4*mu.* 

Coiil%iit»is to Constantinople a capacious reservoir 
receives the great mass of water, prior to its entering the 
various conduits for conveying it to that which supplies 
the sersgUo of the Sultan, as well as the numerous foun¬ 
tains in different parts of the city. The latter structures 
are generally low quadrangular buildings, with spouts on 
each aide» and leaden roofs curved in the Chinese man- 
ner, siinilar to the top of a tent, being also gaudily gilded 
and painted with a variety of coknirs, besides having 
upon them inscriptions in verse. These useful edlfiGes 
an erected in almost every st ree t , though, as a modern 
travdler remarks, **they do not indeed exhibit that 
iqdendour of architeeture and ornament which Rome 
dis^days; where obedient rivers are forced into the air, 
or spraad over artificial rocks; but they afford the pure 
spring and simple bowl, to invite the thirsty traveller to 
a drikious draught.'* 

The aqueducts concerned insujiqilyingCoostantioopIe, 
are fimr in number, one of which is stated to have been 
constructed during the reign Sf Valens, and extends over 
the vaDey between the third and fimrdi hills. It consists 
at masrive arches, and in a part of its length they are 
srected one over another, fi)nning a double arcade. The 
mode of buiiding adopted Is rimilar to that enqdoyed ffw 
the wails of the city, whidi have Boiaan tiles and stones 
laid in ahemate oounes* It is recorded that the inhabi. 
tuntu alt Chalcedone*bavii^ ofqiOBed Valens, he resolved 
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to danoltilt iu waUB» and had the materiale actually con. 
vcyed tO'Coiistantiiio|[de far the amstroetioD of this 
aqueduct* Its dilapidations irere repaired in S70, by 
Justin II.; but through neglect and the ofieratlon of 
time, its condition afterwards became very ruinous, when 
Suleyman the Magnifieent not only restored it to its 
pristine state, but repaired all the ancient aqueducts Ifor 
supplying the dty. Perhaps this stupendous work may 
be deemed one of the most striking memorials and usdul 
remains of the original grandeur of Constantinople. As 
this great structure is situate m the interior of the city, 
the course of some of the sheets pass through the arches, 
and others along its sides. In many places vines, and 
various other creeping plants have 6xed themselves in 
the crevices between the stones, where the water ooaes 
out for yielding support to their roots, and the jdaitiful 
nutriment thus obtained, occasions them to grow with 
great luxuriance, so as to exhibit a reary beautiful, divmv 
sified, and interesting qf>ectacle.f 

The other aqueducts are situate betweoi the reservoirs 
and Constantinople, and have been erected to convey the 
water ovor some of the deep valleys. 6ne of these struc¬ 
tures is about 440 feet long, and 107 feet high; it con¬ 
sists of a doulde tier of arches ranged one over the other, 
and supported by strcmg buttresses which have also two 
arches at the upper tier, and one at the lower, this latter 
bring ior the purpose d rendering the edifice usriul as a 
bridge for pasaengen^ as is oommooly the case in aque¬ 
ducts composed of two tiers of arehet. vAno^er has 
twenty-one arches, of wbiob teiii,are twioe the m^gimtude 
of the others. This passes over the road lea^ng fin 

* Ammiunui MareelltHUi, lib. xxri.i cap. 1. 
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Buyukdere^ and is that whicli was last built, 'riiere 
is likewise an aqueduct which conveys the water over a 
deep dell, and in its formation two galleries have been 
constructed over the arcades. The arches of the, two 
latter have an average height and width of alKnit sixty 
feet; and one of them is supported by tx’tangular pillars, 
having;a circumference of about 150 feet.* 

llic magnitude of two of the cisterns formerly em¬ 
ployed to collect and preserve the rain-water excites 
astonishment; and their construction haslK*en attributed 
to Constantine and .Justinian, "^rhe discovt ry of one of 
thef5e extraordinary works was made hv Petrus (hjilius^ 
an erudite and ingenious I'renclnnan, who residotl at 
Constantinople for stnne time, during the earlv ])art of 
the sixUHfnth eenlurv. His account is not only interest- 

m 

ing from its minutent'ss, but was the result of careful 
jiersonal obst‘n'aiion; aiul as its correctness and authen¬ 
ticity have lieen corrolxirated by siihst'qucnt travellers, 
his simple and impressive descri[)tion will perliaps be 
deemwl preferable to any other. 

In describing the “ .seventh hill,’^ he obstTves that 
“ on the ridge there is a plain of some length and 
breadth. The hill itself is Ixnmded by the land wall, 
and on its .summit is a cistenu called Mocisia, wholly 
iinroi>fitl, and divested of its pillars. This cistern has a 
tircumferenee of tiiuc hundred and seventy paces; the 
walls still remain, and are built with square free stone; 
bill the ground (»n which it stands is now converted into 
a gardi^."^ Referring to a church which formerly stood 
on the third hill, he states, that “ it is almost imtirely 
demolished by the Mahometans, its only remains lieing a 
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few marble pillars, \vaiting the last efforts of their sacri¬ 
lege. 'riiat this was a costly and magnificent building, 
appears from the cistern of Bonus, situate a little above 
it, and constructed by a nobleman of that name. Its 
length was three hundred paces; but its roof and 
columns arc entirely ruined, and at present, its site is 
turned into a garden." In the same <listrict, he likewise 
states, his having seen “ three cisterns, one in the 
Forum of Taurus, another between the tomb of Bajazet 
and the Bezestan, botli supfxirted by marble pillars, 
'i'he third was built on a clift of the third hill facing the 
north, of which there yet remain six large and lofty 
Corinthian pillars, made of Arabian marble and curiously 
wrouglit. Below the base of the jK'dcstal an earthen 
pijM* was laiil for conveying water into a cistern con- 
structe<l with bricks. The roof was also brick-work, 
and supported by twenty square brick pillars. A little 
alK)ve the cistern there was formerly a court belonging 
ti> a ('hriistiun church, which the Turks demolished to 
repair and beautify their own houses." These instances 
show the capaciousness of these useful receptacles for 
water; but those to which allusion ht<& been made, we^e 
of a much more magnificent kind, and wholly different 
with regard to situation and other particulars. The 
relation of a few circumstances will exhibit the sagacity 
of Gylliiis, in a very favourable light, and develope the 
train of reasoning by which he was led to infer the exist¬ 
ence and site of .such a stupendous excavation. 

Gyllius commences his detail by observing, that “ at 
old Home, the Basilicae were the places in which the 
senates were accustomed to deliberate, lawyers to plead, 
and the transactions of trade andtcommerce carried on ; 
but at Constantinople they were used as libraries and 
schools of learning, as appeared from some other facts as 
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well as tile following inscription upon tlie public school 
at Byzantium :— 

** This place was Imilt for all tb* unletter’d youth 

Whose gcnita^leads them to the Rtman law; 

In plea^g skUl'd, and fraught with eloquence. 

They leave these walls, and plead their country's cause." 

* 

Modem writers tell us that the place where the library 
stood was of an oct^onal form, with arched porticos, and 
a large room, where tiie principal master usually con¬ 
versed with his assistants.—My opinion is, that the place 
on which the library stood was quadrangular; and it 
seems to be the same builebng that Prot'opius represents 
to be encompassed with pillars in a square manner:— 
Cedrinus calls the Basilica, — Cisterna —wdiich some 
writers erroneously affirm, was constructed by Constan¬ 
tine the Great. I am confirmed in this opinion from 
Procopius, who states, “ that near the Imperial Portico, 
where the lawyers used to plead, there was a spacious 
building of great length and breadth encompassed witli 
pillars in a quadrangular manner, situate on a rocky 
ground, which was built by Justinian, to a great height, 
for preserving the water, which in summer, was then 
conveyed into it by subterraneous pipes, but in the 
winter from the aqueducts for the use of the poor.^ 
After citing some other collateral circumstances, he con¬ 
tinues—“ from thwe passages, it is observable that the 
Imperial Portico, and the Imperial CisUrm, stood in the 
same place. The Imperial Portico is not to be seen, 
though the Cistern is still remaining. Through the 
careleaness and contempt of the inhabitants for every 
thing that is curious, it was never discovered excepting 
by me, who, though h stranger amongst them, found it 
after a long and diligent search. The whole ground 
was built upon, which made it less suspected that there 
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was a cistern there. The people had not any notion of 
its existence, although they daily drew their water out 
of the wells that were sunk into it. I went by chance 
into a house where there was a descent into it, aifd went 
aboard a little skiff. The master of the hquise after 
having lighted some torches, rowing me here and there 
across, between the pillars which lay very deep in water. 
He was very intent upon catching his hsh, with which 
the cistern abounds, and speared some of them by the 
light of the torches. There is also a small light wliich 
descends from the mouth of the well, and reflects upon 
th.e water where the fish usually come for air. This 
cistern is three hundred and thirty-six feet long, one 
hundred and eighty-two feet broad. ITie roof, arches, 
and sides, arc all brick-work, covered with terrass, and 
arc not in the least degree impaired by time. The roof 
is supported by three hundred and thirty-six marble pil¬ 
lars. The space of intercolumniation is twelve feet; and 
each pillar is above forty feet nine inches high. They 
stand lengthwise in twelve ranges, and twenty-eight in 
the breadth. Their capitals arc partly finished after 
the Corinthian model, and part of them not finished. 
Over the abacus of every pillar is placed a large stone, 
which seems to be another abacus, and supports four 
arches. There arc abundance of wells which fall into 
the cistern. When it was Ailing, in the winter time, I 
have seen a large stream of water falling from a great 
pipe with a mighty noise, till the pillars have been 
covered with water up to the middle of the capitals.'*’* 
This large subterranean reservoir was inspected a few 
years ago by a highly respectable modern traveller, who- 
corroborates Gyllius’s statement.'!* • 
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The other cistern is very ancient, and seems to 
have been constructed with a benevolent view, in a 
favourable situation, where “ stood several fine build* 
ings, lome hospitals, a place for the entertainment of 
stranger^ which had very good spring water, and was 
called Philoxenon. Some writers afiirin that it was built 
by a person of that name; and that Philip of Macetlon 
cleansed most of the cisterns of the city, which Ileraclius 
commanded to be replenished with earth. It is pre¬ 
sumed to be the same that lies under ground, and whose 
roof is supjKirted with four hundred and twenty-four 
marble pillars, two hundred and twelv’e suppirting tin* 
same number above them. I measured one of them, .'uul 
found it to Ik* six feet nine inches in eirenniference, an<l 
all appear to be of the same size. There is anotlicr cis¬ 
tern on the west side of the same house*, tlu* arches of 
which are suy^rted by thirty-two Corinthian pillars, 
standing in four ranges, each consisting of eight pillars, 
with shafts nine feel in compass." * 

As the Philoxcnon has so large a number of fine mar¬ 
ble pillars, the Turks have denominated this structure— 
“ th€ thousand and one columns;'^ and a recent observer 
describes it os ‘‘a vast snl^rranean edifice, partly filletl 
up with earth, but still of great depth, having an arched 
roof supported by C7S marble columns, each column 
cosiristing of three standing on the top of each other." 
According to a calculation made by Andreossi, the 
cavity when full is ca{>able of holding a supply for the 
whole city few MXty days. It is now however dry, and 
a number of silk-twisters having taken possession of it, 
th^ pljr their trade at the bottom, in almost utter dark¬ 
ness"^ Smne othei cisterns are mentioned by Gyllius, 
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itf Attached to churches and other edifices, however, those 
described above seem to have been the most important; 
but he mentions ** the dstem of St. Benediet, now de¬ 
spoiled of its roof, and three hundred pillars which 
supported it, showing it to be a very adtique^d expen> 
sive work, though now turned into a cistem for watering 
the priest's gardens.** 

The magnificent baths constructed at Constantinople, 
for the convenience of the inhahlu^ts, exhibit a r^ard 
to health and enjoyments, similar to that displayed at 
Rome. The bath denominated Zeuxippum seems to have 
bcen/>ne of the principal; and Gyllius observes, that “Eu¬ 
sebius writes, some are of opinion the fine bathing-place 
at Constantinople took its name from the famous painter 
Zeuxes, whose pieces adorned it. Cedrinus relates, that in 
this bagnio there was a pleasing variety of prospects of 
surprising art, both in marble and stone^work, in statues 
of brass, and figures of pomtns of antiquity^ who seemed 
to wont notlung but a soul to animate and enliven them. 
Among these celebrated pieces of the most exquiste work¬ 
manship was the statue of old Horner^ in a thoughtful 
posture, his beard hanging carelessly down, his hair very 
thin before bis face wrinkled with age, and the cares of 
the world; his nose w^-proportioned, his eyes fixed in 
their sockets, as is usual with blind persems, which he 
was generally supposed to he. Over hk dose coat hung 
a loose garment, and under his feet, upon the pedestal of 
the pillar, was a bridle in brass. This place was also 
beautified with the brazen statues of all those renowned 
personages who had been famous for wisdmn, {)od;^» .ora*> 
tory, or courage, throughout the worid.**--*-Afktr enuiiie^ 
rating nearly seventy statues of odfbrated peraohs^^lie 
states “ there were dso many others; and near the bagnio 
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called Zeuxippum, itood • unaU batb, taken notice bj 
Iftontius in the following lines: 

Let not th]r stately waUs, 0 proud Zetmppuia, 

Resent the meanness of this little bath: 

Id heaven's high tower, near the constellation 
Of Urta Mntjvr, thiDes the Polar star." 

** There is nothing of the Zeuxippum remaining at pre> 
sent, nor of many other fine bagnios, although wc have 
many inscriptions relaring to them; as of famous 
one celebrated by jtgaihiuSf m which Venus is said to 
have bathed herself; and another called Didyinum, in 
which both sexes used to wash, besides others. But all 
these are so entirely ruined, or defaced, by Uie Mahome¬ 
tans that it cannot be discovered to whom they Ixdonged.'’ 

To the above description by Oyllius, some curious in- 
fonnaticHi respecting these bagnios has been adde<l by 
Panctrolus, who states that “ Theodosius writes thus to 
Severinus, prefect of the citybecause there are many 
houses adjoining the porticos of Zeuxippum, we will 
and oommand, that the yearly income of the said houses 
and shops, without any pretence or excuse to the con- 
traiy, be paid into our Imperial Bagnio, for purchasing 
lights, and for the repairs the said bagnios.'^—Oyllius 
also notices another ordinance relative to the same ob¬ 
ject by Justinian, proving the great care and attention 
bestowed upon these useful ediBces; for in his Con- 
itiimtions be makes the following injunction concern- 
ii^ the Bagnio of Achilles:—**Our imperial will and 
pleasure is, that the leaden pipes conducting the water 
to the Achillean Bagnio, contrived by your wisdom, 
and puicbased your muniBcenoe, be under the same 
rigi]lith)ii and nuuM^pement as have been a|^inted in 
the like ease; and thgt the said pipes shall only sup- 
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pljr such bagnios and nymphs^, as your Excellency 
shall think fit, allowing at the same time full power, 
license, and authority to the apparitors of your Excel- 
Icncy, to enter without fear or molestation, such houses 
and bagnios in the suburbs as they shall judge conre- 
nient, to inquire into all occasions of tliis order, and to 
prevent the stoppage of the whaler to the detriment of the 
puldic." It is a subject of regret that neither n^d 
enactments, nor any other circumstances have occasioned 
the jjreservation of these buildings, as well as prevented 
the destruction of numerous specimens of ancient art, for 
j>robably they were adorned by the productions of Gre¬ 
cian and Homan sculptors. Indeed Gyllius relates tliat 
“ not only the magnificent structures of ancient times 
have heen demolished by them, but the very names of 
such buildings are quite lost, and a more than Scythian 
barbarity prevails amongst them. The Turks are so 
tenacious of their own language that they give a new 
name to all places which are forced to submit to their 
[X)wer, though it be ever so impertinent or improper. 
They have such an abhorrence of Greelc and Latin that 
they look upon both these tongues to*be sorcery and 
icitchcraft!^ But inimical to the progress of human im¬ 
provement, and debasing as Islamism may have generally 
l)ccn, a few men of vigorous intellect among its followers 
disdained to be wholly guided by its dogmas, and divested 
themselves of its influence. Some of the Sultans cer¬ 
tainly evinced a laudable' regard for the comforts and 
enjoyments of their subjects at Constantinople; and 
melancholy as may be the emotions excited by the 
mournful and gloomy picture, wliich its history presents 
of the debasing and desolating effects of fanatical super¬ 
stition and military barbarism, happily for mankind all 
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its shades are not equally dork, and socne interesting 
objects diversify and cheer the dreary prospect. 

When Mahtmci //. became tbe master of Constanti* 
DopIe» about the middle of the fifteenth century, with the 
ruins of the Christian church, be erected a mosque, as 
well os an ho^tal, a school, and other useful buildings 
contiguous to it. The description oS these structures, by 
Gyjlius, is very interesting, and he represents the mosque 
as embdlished with a veiy elegant square porch as broad 
as the church itself, paved with the finest marble, and 
adorned with square porticos. The arches which sustain 
the roofs are supported with large pillars of marble 
curiously vari^pated. In the middle of it is a fountain 
with nine {npes, whose waters fall into a great basin. 
Round the mosque is a spacious court, jiart of which is 
inclosed with walls, and another |)art with a long kind 
of bouses, smneof which are inhabited by the priests and 
schoolmasters. In the eastern part of this court there 
is a garden, in the middle of which stands the sepulchre 
of Hahpmet, built in a cylindric form of the whitest 
marble.*" After enumerating some other spacious struc¬ 
tures ** sumAmded witli marble pillars, and gardens 
adjoining to tbem,^ which altogether with the mosque 
occupy ** a space of ground which is rix furlongs in com¬ 
pass i'* he states that ** Mtihomei^ the same emperor, built 
in this place, where had formerly been the old cistern of 
ArcadiuSf or Modestuif the largest bagnios in all the 
city. These baths were of two kinds, some for men, 
and some Ibr women, ^hey adjoin each other but have 
difierent entrances, without any passage out of one into 
the other. I shall describe only the men's baths, because 
the women's ore l&e them. The first place you enter is 
the room where they undress; from which you pass into 
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the hot, and thence into the cold bath. They all stand 
In one range, and are separated Irom each other only by 
walls. The room where they undress is a square struc¬ 
ture, built of square stone up to the roof, which is arched 
and built with brick; the inside of it measures two hun¬ 
dred and fifty-eight feet in compass, and it is surrounded 
with an ascent of stone, above six feet broad and three 
feet high. The wall of this room, from the pavement to 
the bottom of the arched roof is thirty-seven feet high. 
In the middle of the floor, which is paved with marble, 
there is a large marble basin which is thirty-seven feet in 
compass, and three feet deep, which is always supplied 
from a fountain of spring water, -There are two doors 
out of the undressing-room into the hot bath. This 
apartment is 100 feet in compass inside, and is sup¬ 
ported by four arches which have a dome over them. 
It contains eight cells or bathing-roenns, one of which, 
being not more than half the size of the others, has the 
convenience of water-closets behind it, and these are 
cleansed by the efflux of all the water from the baths.— 
Six of these cells have a separate bathing-room adapted 
to each, and these are constructed in ^ich a manner that 
every bathing-room has two arches whidi form passages 
to the right and left from one into another. The cells 
under two other arches are so contrived, that one, which 
is nearest the door leading from the room for undressing 
into the hot bath, hangs over a very large bathing-room. 
Tliis latter has a marble pavement, and the Turks wash 
their linen in this place. A plain wall arched at the top 
divides the hot from the cold bath. In the middle of 
the former there is a fountain playing, and they commu¬ 
nicate with each other by means oif a single door. This 
apartment has eight arches which support its dome; and 
it contains eight bathing-places which project beyond the 
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sphere of its dome, and encircle the whole bagnio that 
forms a compass of about ninety feet. The whole of the 
pavement is laid with marble, and in the nuddle, it is 
built with an ascent in the form of an octagon, which is 
flfty-eeven feet nine inches in circumference, and two feet 
and four digits high. Hound the octagon there runs a 
channel of water, the depth of which is the same as the 
height of the octagon. Tlie four inner bathing-rooms 
are situate in four angles, and the breadth of each is 
eleven feet three digits eveiyr way; —these are called hoU 
houses or sweating bagnios. The dimensions of the two 
bathing-rooms situate witliout the^ two arches, are the 
same. The other six bathing-rooms are semicircular, 
and stand under six arches within the circle of the dome 
of the hot bath. At the bottom of the pillars which 
support the arches, they are eleven feet in length, and 
five feet nine inches in breadth. Everj' one of these 
bathing-rooms Itas a marble cistern for tbe purpose of 
bathing; and in one of them which is al)ove all tlie 
others, a stately marble throne is erected. There are no 
lights in the walls of cither the hot or cold baths, though 
the domes are wholly illuminated by glass windows. 
The stoke-hole is two feet and a half in com^iass, and of 
the same height, but it is Irndt on the outside of the liaths. 
A constant fire is kept in it, and heats a brazen ve.ssel, 
whence it emits its warm steams through pipes laid 
straight, and in an oblique manner, and by that means 
heating the bottoms of tbe cisterns which are used for 
bathing. There is a rivulet in a field situate in tlie 
suburbs, about six feet in breadth, which runs near to 
the stoke-hole. There are pipes laid in this brook, which 
convey the water thipugh the walls of the baths to all 
parts of them. One of these pipes which passes through 
a heated earthen vessel, upon turning a cock, supplies the 
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ciftemi with hot water; another pipe which rites higher, 
upon turning a cock tempers the hot water, according to 
the pleasure of the person who bathes.''* To this minute 
account of these establishments may be added, that the 
same Sultan also united to them the Zeuxippum, besides 
appropriating the baths of Arcadius and Eudoxus to the 
use of the public, thus augmenting the accommodations 
for those who might be desirous of enjoying their ad¬ 
vantages. 

AVhen Gyllius resided at Constantinople, he represents 
the city as containing ** above a hundred public and 
private bagnios^ fifty of which are very spacious, and of 
two lengths, much like those built by the Sultan Maho¬ 
met II. The Caravanserai and public inns are above 
a hundred, the most famous of which in the middle of 
their court-yard are furnished with fountains of water, 
brought from the fields adjoining the city. The Empe¬ 
rors particularly distinguished themselves in forming 
these useful structures; and thus does Eusebius dilate 
in the praise of Constantine —In the middle of their 
Fora^ says he, ‘you may see their fountains adorned 
with the emblems of a good pastor, wril known to those 
who understand the sacred writings; namely, the history 
of Daniel and the lions figured in brass, and shining with 
plates of gold. Valens and Andronicus, at a vast ex- 
jiense made rivers, at a remote distance, tributary to the 
town, partly by directing their courses under arches, at 
this time appearing above ground, and partly by chan¬ 
nels dug under it. Several other Emperors with no less 
cost, made themselves fish-ponds and subterraneous lakes, 
by after-ages called cisterns, in every ward of the city, 
and that principally to supply then* with water in case 
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auch a distance timy have either entirely ruined their 
cisterns, or converted them to another use. I shall take 
no notice of the stately houses ci their noblemen and 
badias, nmr of the Grand Signor's palace, which, spread- 
n^ itself all over old Bjyaaatwm, is omstantly supplied 
with rivers which flow in upon it, from distant parts of 
the neighbouring country. 1 pass by the lakes and con¬ 
duits, seated in every part of the city, which serve not 
only for water to drink, but likewise carry off the filth of 
it into the sea, and wash away those impurities of the 
town which clog and encumber the air, and fur which 
great cities are generally looked upon as unwhulesome/' 
From the above detail, it will be obvious that with respect 
to the plentiful supply of water, this celebratc*d city then 
oemtinued to ^joy many advantages, notwithstaiiding the 
desolation resulting from the n^ligence, fanaticism, igno¬ 
rance and barbarism of the Turks, whose habits, manners 
and customs, form a striking feature in the variegated 
history of mankind. 

As the laws of Islamism enjoia frequent ablutions, 
and in warm dhuates the practice of bathing is generally 
deemed a very high enjoyment, the conduct of the 
Turks, in neglecting, defacing or destroying many of the 
cisterns and baths, exhibits a degree of barbarism that 
resembles the freaks ci insanity. For whatever may be 
the rank of a married woman the injunction for her 
attendance at the baths, every Thursday, is peremptory; 
besides, that strict attention may be paid to this rite of 
their religion, several of the baths are gratuitously open 
for use, so that even poverty is not allowed to be an ex¬ 
cuse for neglect la Cons t a n t ino ple the better kind of 
houses generally have a commodious bath; but it is to 
be lamented that by the too frequent practice of bathing 
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many injure their health, by inducing debility that even¬ 
tually proves fatal in its consequences. At a kte period, 
the public baths alone have been stated as amounting to 
ISO within the wails of the city; * but the indolent dis¬ 
positions and habits of the Mahometans preclude the 
enjoyment of such pleasures as the gymnastic and otJiar 
exercises of ancient Rome, and therefore no provision is 
made for their indulgence. 

The care and management of the water-works at C<hi- 
stantinople is confided to about 300 Turks and 100 Alba- 
nese Greeks, in whom the profession may be deemed 
almost hereditary. Though the fountsuns are so nume¬ 
rous as to be in nearly every street, yet a great number of 
people obtain their water from persems, who earn their 
subsistence by carrying it about the city in leathern 
buckets for sale. Such a practice indeed is generally 
prc\ alent in all the principal cities and large towns of the 
European continent, though in many of them, the use of 
larger vehicles is adopted, containing one or two hogs¬ 
heads. These water-carts are very common; but the 
annoyance arising from the cries of the water-vendor| in 
the streets, is a subject of serious compAaint by travellers, 
who have not been accustomed to them. Though the 
reserv'oirs at the mountains of Belgrad, are calculated to 
afford an abundant supply, yet it has been estimated that 
the average daily quantity afforded to the inhabitants of 
Constantinople, amounts only to about four gallons for 
each individual. 

Notwithstanding the abundance of water usually ob¬ 
tained from the mountains at Belgrad, instances of long 
periods of dry weather have sometimes occurred, to 
create the most serious apprehensions of a deficiency; 
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alid a recent traveler relates a case which happened 
during his residence at Constantinople, when no rain had 
fallen for six nuaiths. ** The coming of rain," he ob¬ 
serves, ** is indicated here, as in Syria, by a small dark, 
dense, drcumscril'.ed doud, hanging over the Eiixine or 
Propontis. On such occasions, a dervisli stands on the 
top of Giant's Mountain, and when he sees a cloud, he 
announces its appearance, like Elijah from the top of 
Mount Carmel. One day 1 climbed to the same place, 
and saw the dervish on the watch, and * I lookal to¬ 
wards the sea, and bdield a little cloud rising out of the 
sea, like a man's hand, and gat me down that the rain 
stopped roc not' In effect it immediately followed, and the 
Turks were relieved from a very serious cause of anxiety; 
because for 700,000 people, the reservoirs then con¬ 
tained only fifteem days supply."*—Such a circumstance 
could not be otherwise than alarming, because they had 
no other resource to which they could apply in exigencies 
of the kind; and the same writer remarks that ** if the 
Russians ever approach and lay siege to Constantinople, 
a supply of water will be their first object In its pre¬ 
sent state, if the besiegers cut off tlie communication with 
the reservoirs, (which it is pr^umed they would do in 
the first instance), the city could mit hold out for a 
week." The possibility of such an emergency must give 
rise to serious reflections; and delightful as may be its 
situation, the contingency mentioned above renders it 
inferior, in that particular point, to all the other great 
cities in Europe, which generally have either large rivers, 
or copious springs, in their vicinity; besides the supply 
of water to some of them it aided by various cemtri- 
vances of science and art. The present Sultan seems to 
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have a propensity to encourage improvements; and per. 
haps, therefore, a reasonable hope may be indulged, that 
the inhabitants of Constantinople will enjoy those advan. 
tages, which in Great Britain have conduced, not only to 
diminish the casual evils of dry s^isons, and frequent 
fires, but likewise to augment the conveniences and plea¬ 
sures of human life. 


CHAPTER XIV. 

Remains of Roman Aqueducts in didcrent countries. Segovia, 
Seville, Nismes, Metz, Fourvicres, Rungis, Paestum, Puzzuola, 
Pisa,—Solomon’s Aqueduct near Bethlehem, &c. Antioch, 
Hamah, Tyre, Mytelene, Salamis, Tunis, Caserta, VersaiUeS.— 
Aqueducts in Great Britain;—Barton Bridge, Valley of Kelvin, 
Cysylte, Chirk, Valley of Slateford.—Magnificent Fountains 
at Rome;—Pauline, Aqua Felice, Trevi,PiazzaNovana, Circus 
of Flora, Temple of Vesta; Colonnade of St. Peter’s, Piazza 
di Spagna, Gardens of the Doria Family. Conclusion. 

Admirable as may be the elaborate contrivances for 
supplying Rome and Constantinople wkh clear and salu* 
brious water, other countries also possess magnificent 
works of a similar kind, demonstrative of the lofty con. 
ceptions of the Romans, as well as thdr extraordinary 
exertions to realize their schemes. Indeed they left 
some memorable traces of their genius, enterprize, and 
skill, in all the nations to which their power extended 
and continued for a considerable length of time. Not¬ 
withstanding so many ages have elapsed since these usefiil 
wlifices were first constructed, yet several still endure, 
afibrding the advantages originally contemplated. 

Spain possesses one of the noble aqueducts constructed 
by tlie Romans. It is employed for supplying Segovia, 
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■nd ite water actuallj flows through the city, haying its 
course above the greater number of the houses. The 
kngth oi tins structure is about fl,400 Spanidi feet, and 
its greatest height about 100 £eet ItJs formed by a 
double row of arches^ composed of large square stones, 
placed together without cement; and over these the 
diannd for the water b constructed with large oblong 
flat stones, having a wall on each side. The number of 
the lower range of arcades is forty4wo, and they have a 
width of fifteen feet by a height of sixty«five; but the 
ujqier range of arches consists of one hundred and nine> 
teen, with a height of twenty-seven feet, by a breadth of 
seventeen, and the transverse thickness of the piers is 
eight feet. This fine structure b remarkable for its 
solidity and excellent mascmry. Fortunately this admi¬ 
rable reh'c of antiquity has equally witbstood the deso- 
bting violence of barbarians, and the powerful attacks of 
indement seasons, through a long series of ages. The 
design b strikinj^y light and beautiful; and its aspect 
has not only afforded gratificatkm to architects, but 
puzzled antiquamns, who have entertained different 
opuiimis with regard to the epoch of its construction,— 
some ascribing the merit of erecting it to Trajan, and 
others to Hercules, for it has no inscription to determine 
the period when it was built. 

The city of Seville b chiefly supplied by a great aque¬ 
duct which the Bomans probably contrived and executed, 
though the numerous repairs of the structure, at different 
periods, have so far deficed and obliterated the style of 
iu architecture, as to induce some persons to ascribe its 
construction to the Moors. In its present state the arches 
composing it are not only unequal in their dimensions, 
but rugged in external appearance; and even its line of 
direction is crooked. Inattention and neglect have also 
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concurred to deteriorate its condition and hasten its de¬ 
cay ; for the channel has been suffered to become so very 
leaky, that the water whidi escapes has actually formed a 
rivulet below i||| Lamentably defective, however as may 
be the state of this extensive aqueduct, its utilityi^s evi¬ 
dent from its conveying an abundant supply of water 
from Alcala, which is many miles from Seville, where 
almost every house in the place has the advantage of 
receiving it, excepting such as ore situate in the districts 
supplied by the pipes from the fountain belonging to the 
Archbishop. In order to obtain the water at Alcala, the 
rocks are perforated in vuious directions for a consider¬ 
able length under ground, so that every little stream or 
spring may be intercepted, and the water from each con¬ 
veyed into the channel of the aqueduct. The quantity 
thus collected is very considerable; besides the current 
has so much velocity as to raider it applicable to the 
operations of several mills, in the progress of its course. 

The Romans likewise constructed several magnificent 
aqueducts in France, the object of One being the supply 
of Nismes, from the sources of the Eure and Airon. 
Those parts of the structure which* have resisted the 
ravages of time and the elements, evince the extent and 
importance of this great work; for the bridge over the 
Gard probably surpasses any erected during the con¬ 
tinuance at the Roman authcnity in Gaul. It consists 
of three tiers of arcades placed one dbove another; Hhe 
lowest is formed by rix arches; the second by twelve; 
and the third has thirty-five. The latter contained the 
channel which conveyed the water across the valley, at 
an elevation of more than 150 feet above the level of the 
water in the river. M. Genieyi, an eminent French 
engineer, estimated that the quantity of water conveyed 
by this aqueduct amounted to more than 08,ii44,OOO 
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HtreSf or about 465|S77 hogsheads, in every twenty-four 
hours. 

Metz is also distinguisbed by a stupendous aqueduct 
oi Roman construction, and the great mgiber of arcades 
of whif;h it formerly conusted, attest its original magni¬ 
tude. Tliotigh the breadth of tlie river Moselle is very 
great at that city, superb and^lofty arches were erected 
to convey the water oi'erit; and soine of them still remain 
at the distance of two leagues from Metz. The work¬ 
manship of this structure was likewise go excellent, and 
the cement employed united the niaterialii comjiosing it 
so firmly, that excq>ting parts which have K'eri forced 
away by large masses of ice, during impetuous AikkIs, it 
has resisted the effects of inclcfment seasons through many 
centuries. 0ttring the time that tlic Roman jiower 
existed in Gaul, other aqueducts branched off from these 
arcades to convey water to baths, and also to a place 
where the representation of a naval engagement was 
exhibited. For this latter purpose the water of the river 
Gorze was likewise conducted bv tunnels formed of hewn 
stone, and terminating at a great reservoir, peculiarly 
adapted for exhibiting a sea-fight 

In the reign of the Emperor Claudius, an atpieduct 
was formed to convey the water from Fourvii^res to the 
highest part of the city of Lyems, and this structure was 
remarkable for the beauty and boldness of the design. 
As valleys of great dearth were in tJie h'ne of its course, 
if arcades hatf been erected with a view to preserve uni¬ 
formity in the Bowing of the water, such enormous and 
expensive works would have be^ requisite, as might 
have prevented the execution of the project; conse¬ 
quently, instead of an .elevated canal, leaden pipes were 
substituted, forming a syphon: thus the plan was realized 
with much less labour and expense. 
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According to Jjl. Genieys, during the shmt residence 
of Julian at Paris, in the year 360, an aqueduct was 
constructed for conveying the water from Rungis to the 
palace of the b^tbs; and that another subterranean aque¬ 
duct likewise conuiienced on the heights of Chaillot, at 
the mineral springs, whence it crossed the Champs- 
Elysees, from a part of the garden of the Tuilleries, and 
probably terminated towards the middle of the place now 
occupied by the garden of the Palais Royal. Besides, 
in 1781, at the northern extremity of the latter, about 
three feet below the surface of the soil, a square reservoir 
of Roman construction was discovered, as. well^as some 
medals of Aurelian, Dioclesian, Posthumus, Magnentius, 
Crispus, and Valentiniou I., which lead to the inference 
of the basin being constructed in the reign of the last 
emperor. 

The remains of various otlier aqueducts still exists in 
Italy, as well as in distant countries which the ancient 
Romans subjugated to their domination, and therefore 
formed provinces of the empire, when their widely ex¬ 
tended conquests displayed the ambitious aim of becom¬ 
ing the musters of the civilized world. .Among the mag¬ 
nificent ruins of Paestum and Fuazuola, in tlie kingdom 
of Naples, some large portions of grand aqueducts form 
conspicuous and attractive objects of attention. In the 
vicinity of Pisa, the remains of another of these structures 
are still to be seen; hut that city now receives its supply 
of water from one of modern construction, consisting of 
1000 arches; and though its original purpose was the 
advantage of Pisa alone, it has since been extended to 
Leghorn. 

Though the aqueducts construct^ for the supply of 
Rome, and other parts of Italy, are unparalleled both for 
grandeur and extent, similar contrivances have been 
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adopted in different countries, for the purpose of convey* 
ing water to the principal cities. Maundiet, in his travels 
to the Holy Land, relates, that at a short distance from 
Bethlehem there existed the remains of an aqueduct, the 
building of which was attributed to Solomon, and that 
andently it conveyed water from his pools^ or reservoirs, 
* to Jerusalem! Another traveller who visited the same 
place, at a subsequent period, and examined these struc> 
lures more minutely, states, that the aqueduct is built 
on a foundation of stone; the water runs in round earthen 
pipes, about ten inches in diameter, which are cased with 
two stones, hewn out to fit them, and they are covered 
over with rough stones, well cemented togctlier; the 
whole being also sunk in the ground on the side of the 
hills, so that in many places nothing is to be seen of it.’’* 
It commences at rather more tlian six miles distance from 
Jerusalem, taking a circuitous course round the hills, and 
afterwards through a plain on the surface of the ground 
till it reaches the city. Solomon is representwl to have 
had a house and gardens in the vicinity of the pools, 
where there was what was called the sealed fountain^ 
from which the conduit conveyed the water. 

The pooh in the vicinity of Jerusalem arc quadrangu¬ 
lar, and vary in dimensions, having a width of from SOO 
to 300 feet, by a loigth of from 800 to 400 more. They 
are formed partly by excavating the earth, and partly by 
the erection of a wall, which is about seven feet thick, at 
the lowest end of the reservoir, but only three at the other. 
The whole are surrounded with a similar wall, and each 
has a different idevation; the highest reservoir being the 
shallowest, the second rather deeper, and dug as deep as 
it could be without futting away the rorii; but the steps 
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lo it are hewn out of the rock. '^Tliis basin has a consi- 
flerable depth, the wall consisting of eleven tiers of stone, 
two feet or more in thickness. The third or lowest part 
lias a place for bathing ; and a stream flows below it, in 
a covered channel, from a fountain, which is situate in a 
small valley. Near to the lower end of the latter reser¬ 
voir there is a descent by steps, under which a grotto has 
heoii formed contiiining three outlets, which can l>e 
opened tu* closetl as circumstances may require; and 
from one of these the water runs into the great canal 
l)ei<<u. It has been conjectured that these reservoirs were 
intended to receive the superabundant water from the 
neighbouring fountains, and therefore adapted to afford 
a supply of water to the aqueduct when any of them 
failed 

The sealed fountain is situate on a declivity, opposite 
to the })ools. It is contained in a quadrangular inclo- 
sui\', which has a square basin supplied by four streams. 
As tile whole is arched over, the structure has not any 
external indications of its object, and the water flows 
iVom ii by two ajicrtures at one end. It is presumed that 
tin•^e contrivances are referred to by Solomon, where he 
compares his spouse to “ a garden enclosed, to a spring 
sluit up, and a fountain sealed,’’* 

In Asia Minor there exist many remains of aqueducts 
—the wt)i ks of an early period for supplying tlie wants of 
the inhabitants. Several of these are in the vicinity of 
Antioc'h in Syria, and one of them is not only large, but 
also rather peculiar in its construction. Though lofty, 
and in some parts about 200 feet high, it consists chiefly 
of solid walls, excepting a few arches in. the upper part;— 
two near the middle are ranged one oter the other, exhi- 
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biting a tier of three arclies, but the whole are narrow. 
Those in the neighbourhood )iavc, however, arches of 
large dimensions, one of them being formed i>y five, 
though others have only a single arch to convey tlie 
water acrosa the valleys; and great labour seems to have 
been employed, to direct the prtxluix- of the various 
springs within some miles of the town, for sujiplying the 
inhabitants. 

At the town of Hamah, in the same province, the water 
is raised from tin* Orontes by wheels, to which square 
buckt^ts are attached, and moved by the cnrrt^ut of the 
river. Several of these wheels have a dituneter «)f nearly 
forty feet, and elevate the water nearly to the upp<*r jmrt 
of their rim, where it is discharged into w(KKlen troughs, 
which convey it to the aquediictK. Some of the latter 
consist of very high aiul well-built arches; but a consi¬ 
derable portion of the water-counic to the towns is along 
the sides of the hills. 

Tyre, the name of a place often occurring in history, 
possesses also its fountains and aqueducts, the construc¬ 
tion of which has, likew i.<u', been ascribed to Solomon, who 
is said to have fhadc ** gardens, and orchards, and {kx)1s 
of waterIndeed, such works appear to have greatly 
interested him, for they are frequently the objects of his 
similes: the fountain from which Tyre is principally 
supplied, being supposed to be that designated in his 
Canticles, as **a fountain of gardens, a well of living 
waters, and streams from Lebanon.”* 

Th^* springs rise about half a mile from the sea, and 
are inclosed by a wall about itfleen feet high; two other 
springs in the neighbouring mountains also supply a con¬ 
siderable stream of water to the same point. The height 
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of tl)e reservoir at the source is sufficient for the water to 
flow from it aiong an extensive aqueduct to Tyre; and 
its abundance occasions the application of the current to 
the working of several mills. The aqueduct is con¬ 
structed on arches commencing at the reservoir. 

Numerous as are these devices, and all having the 
same object, their contrivers seem to have been studious 
to vary their form and external appearance. At Myte- 
lene, one of the Greek islands, a magnificent aqueduct 
conveyed the water across a deep valley ; it is about 300 
feet long and eighty feet high, consisting of three tiers 
of arches for some distance; but although the principal 
part t)f the structure has been formed of a species of grey 
marble with a rusticated exterior, yet the upper arches 
are turned with bricks. Near to Salamis are the remains 
of an acpieduct, having pointed arches in the Gothic 
style. In her letters. Lady Wortley Montague men¬ 
tions the remains of an aqueduct, six miles from Tunis, 
which, in former ages, conveyed the supply of water to 
Carthage, over valleys and mountains for a length of 
forty miles. The stones employed for its construction 
are not only of a prodigious size, but fiighly polished, 
and exactly fitted to each other, so that very little cement 
was used to join them together. 

Amongst the remarkable modern works distinguishing 
the classic region of Italy, may be enumerated the aque¬ 
duct for supplying the palace of Caserta, situated in a 
northerly direction from the city of Naples. Probably 
this structure is one of the finest of its kind constructed 
in that country since the days of the ancient Romans. 
Its extent and elevation vie, in several particulars, with 
some of the noblest of their magnificent edifices. At 
some places its course passes through mountains, and at 

others over deep valleys. The water is conveyed across 

. 0 
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the valley of Maddaloniy by a triple range of lofty arclies, 
extending the length of ^XK) feet; w.>me of them having 
a height of 300 feet. The first tier consists of ninett^en 
archesthe second of twenty>8eV'eii;—and the third of 
forty-three; but the width and depth of the channel have 
nearly tbe same dimensions^ being respectively alKuil four 
feet, llie water supplying it rises in the vicinity of Mount 
Tabumus: it is very pure, attd fiows along the arpu'diirt 
to a rt*servoir at the summit of. Mount Gazzanoy uhenci' 
it is precipitated down a declivity into a plain U‘low. 

The acpieduct, constructed by order of Louis XI\ 
for the pur|X)se of conveying water from the river IJmtj 
to Versailles, is a fine structure, and has 212 arcatles. 
Its length is 7000 fathoms. In France sevend elalMtrate 
works of the same kind have b<‘en erected in the eour»e of 
the celebrated canal of Languedoc. 

The fanning of various canals in Great liritain for 
facilitating mercantile intercourse l^etween different dis¬ 
tricts, has also given rise to the contrivance of some in¬ 
genious aqueducts, for the pur[K>se of eemducting their 
channels over rivers and valleys. Tliat devisetl In Mr. 
Hrindley to carry the chaniiei of the Duke c»f Jhiclge- 
water's canal over the River Irwell, at Barton Bridge, 
was one of the first structures of its kind in this country. 
It consists of three arches, the middle one hu\ing a width 
of sixty-three feet, with a height at its centre of thirty- 
nine feet above the surface of the water in the Irwell, 
and tlieii exhibited to Englishmen the novel spectacle of 
vessels sailing over a river, as well as in it at the same 
time. Another, designed by Mr. Rennie, conveys the 
Lancaster canal over the river Lune: it is formed w ith 
five arches, each having a span of seventy-two feet, witli 
a height of sixty-five. This engineer also constructed 
an acpieduct comprising four arches, with the width of 
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seventy feet, and the same height, for conducting the 
Forth and Clyde canal across the valley of Kelvin. 

Improvements in our manufacturing arts have, how¬ 
ever, led to the adopting of a different mode of con¬ 
structing such useful contrivances; and, instead of em¬ 
ploying fKinderous heaps of massive stones or bricks, 
united by strong cements, the material selected has been 
iron. The first attempt to use it was made by Mr. 
'felford, at Cysylte, for the purpose of conveying the 
1‘jllesmerc canal over the river Dee, in the vale of 
Llangollen. The length of the aqueduct is about 1000 
feet, and it consists of nineteen arches, each having a span 
of forty-five feet, and the height of the centre arch is 128 
feet alH»vc the river. The cliannel for the canal is formed 
with strong cast iron })lates, and it rests upon arches 
formed Avith cast iron ribs, the arches being supported 
by strong stone pillars, which taper slightly as they 
aM-t‘nd from their bases. The height of the pillars siip- 
pcM'ting the four mi<ldle arches, is 115 feet; each having 
a diameter of fifteen feet at the base, and the arches spring 
from th('ir summit. At Chirk, the same canal has also a 
similar aqueduct, about 600 feet long, Consisting of ten 
arches of forty-two feet span, having a height of sixty- 
five feet almve the level of the water in the river. 

Near to Edinburgh an elegant aqueduct has been 
constructed; and its object is the conveyance of the 
Edinburgh and Glasgow canal across the valley of Slate- 
ford. Its Icngtii is alxmt 500 feet; and its height above 
the level of the river about seventy feet. It consists of 
eight arches, each with a span of forty-five feet. Different 
public works have the advantage of similar structures, 
though less in their dimensions; but^he preceding enu¬ 
meration comprises the most striking edifices of their kind 
in Great Britain. The construction of aqueducts l»eing 
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analogous to that of bridges, if the great cost of several 
of the latter be considered, some notion may be formed 
of the amazing sum which, in modem times, would bi* 
requisite to construct aqueducts equidly extensive, ]x)u- 
derous, and magniheent, with those of the Romans. 
Waterloo Bridge, over the Thames, occasioned the ex¬ 
penditure of more than 1,000,000/.the exj.»ense of 
erecting Uie New London Bridge has been more than 
twice that amount, hence it may be fairly inferred, that 
a sum equalling in magnitude tmr national debt—the 
result of ages i»f warfare—might }ierhaps Ir* found inadi - 
quaU' for accoinpli^sihing such elaborate works as some of 
the Roman aqueducts. 

Reverting, however, again to Italy, it may be re¬ 
marked, that, if during the most distinguished eras of 
the Roman state, the aqueducts conducetl to the luxu¬ 
rious enjoyments of Uic wc*althy and powerful, yet in 
modem times, the residents of Rome have found 
them |)arlicularly advantagtxms, by their furnishing occa¬ 
sions for the cultivation of those elegant arts, which, in a 
peculiar manner, call forth the energies of genius, and 
the exercise of ri?finc<l taste, in realizing and dc‘ct)rating 
her productions. Qualities of this kind npjx'ar conspi¬ 
cuous in several of the numerous fountains which adorn 
that celebrated city; and the most intelicetuai and ac¬ 
complished professors of sculpture and architecture, have 
happily united lieauty and grandeur, in the construction 
of many such admirable edifices. These structures are 
also characterized by great diversity of di^sign, as well as 
skilful execution; hence, a concise description of several 
of them may, perhaps, form an interesting and aj>pro- 
priate conclusion toHhis detail. 

The largest structure of this kind in Rome, is that 
denominated the Paulim Fountain, which was built by 
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order of Pope Paul V., with the materials of Nerva's 
Forum. This spacious edifice is situate on the highest 
part of the Janiculum hill, and Dominica Fontana, and 
Carlo Medcrno furnished the designs for its construction. 
The front is adorned with six Ionic columns of red gra¬ 
nite, on which an attic has a tablet containing an inscrip¬ 
tion with the pontifTs arms placed above it. Between 
the a>lumns the spaces are open, and from these arcades 
the currents of water flow with a loud noise, and in great 
abundance. The apertures on the sides are smaller than 
the others, and in each of those is placed a dragon spout¬ 
ing water into the spacious magnificent marble basin 
below. This fountain is furnished with w'ater by tlic 
a(jucduct called A^ua Paolo, which has its origin thirty- 
five miles distant from Home; and it runs from the 
basin, in a very large stream into several canals, whence 
it is employed to work various corn, paper, and other 
mills, as well as to supply fountains and flsh-ponds in the 
gartlens and palaces of the opulent. 

Near to the baths of Dioclesian, and in the square of 
the Termini, stands the fountain of the Aqua Felice. 
The eihficc is not only elegant but fanciful, and it has 
three arcades ornamented with four Ionic columns of 
granite. The middle arcade has a colossal statue of 
Moses, causing the water to issue from the rock; and at 
the sides are two basso relievos, one representing Aaron 
leading the Israelites to the miraculous spring, and the 
other Gideon selecting the soldiers to enlarge the passage 
for the water, which flows in great abundance through 
three apertures into marble basins. The sides are adorned 
by four marble lions, with the water issuing from their 
mouths: two of these are formed of white Grecian marble, 
and the other two of black granite. The latter are 
Egyptian workmanship, and covered with hieroglyphics. 
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n»is noble fountain was erected from a design of Cav 
Fontana; by the order of Pope Sixtus V., and its supply 
of water is obtaiiuxl twtmty-two miles from the city. 

Another of these fine structures is that called the 
Fountain qfTr&si, in which boldness of design, and ele¬ 
gance of architecture are admirably united. ITie enction 
t>f (his very magnificent edifice commenced during the 
]K>ntificate of Clement XII., w1m> repaired the aqueducts. 
Niccolo Salvi designed the grand front, but the work 
was completed umler Clement XIII., who decoratinl it 
with statues, basstj relievos in marble, and different 
tolumns of the Corinthian, Ionic, and Composite tirders. 
In the centre is a statue represtmting Oceaiuis, btandittg 
in a car, drawn by two large sea-horses guided hv Trijous. 
()ne<»f the horst's ap|H*ars furiim?' and inqmtient, whilst 
on the cttnirary the other is cxhibileit as cairn uiul ()laci<l, 
so that Ixith arc symliulical of the tcnqx^sluous or tran¬ 
quil state of the sea. 

** Bounding to light, as if from ocj-an'*. ca\r. 

The struggling sea-horse paws the lucid wave, 

While health and plenty smile, and Neptune’s form 
Majestic swaj^s the trident of tlie storm.” 

A statue, designating Abundance is placed at the right 
of OccanuM, and on the left another emblematical of 
Health. The basso relievo, which adorns the right side, 
portrays the Emperor Trajan, contemplating a plan of 
(he fountain; and that on the left exhibits a girl showing 
to sonic soldiers, the spring that supplies it with water. 
Various other sculptures decorate this sujicrb edifice; 
and at the top of the principal front arc twti figures of 
Fame, supporting the arms of the Pope. Its supply of 
water is furnisluxl hy the Aqua Virginia; and it flows 
in very large streams from three arcades. The cost of 
constructing this splendid and useful fountain was great; 
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i)ut it ranks among the most interesting objects con> 
spicuously embellishing the city of Rome. 

The Piazza Novana has a very noble fountain standing 
in its centre. It is composed of a large circular marble 
basin seventy-nine feet in diameter, in the middle of 
which is placed a rock of square form with apertures at 
the sides. The figure of a lion adorns one side, and that 
of a sea-horse another. From the base to the top of the 
r<K-k, the height is about fourteen feet; and on its summit 
stands an Egyptian obelisk formed of red granite, fifty- 
fivt‘ feet in height, and covered with hieroglyphics. At 
the hnir siiles of the rock are colossal marble statues, 
which designate the four great rivers in the different 
(|uarlers of the world; viz. the Danube, the Nile, the 
(ianges, and the Plata: and from these statues the water 
(low s in copious streams to the spacious basin belo>v. 

" The Nile and Ganges pour the silver tide: 

La Plata too, and Danube's streams unite 

TIu'ir liquid treasures, copious, clear and bright" 

During tlto summer, it is the custom occasionally to 
permit the water to overflow the whole square, for the 
entertainment of the jwople; and on* midsummer’s eve 
perstms amuse themselves by wading and driving through 
the AckkI. This practice has sometimes been attended 
with fatal accidents, and not only men but horses have 
actually been drownetl in the attempts to pass it in 
carriages. In the month of August the area of the 
square is likewise filled with water for the purpose of 
amusement. 

'Fhe same square likewise contains two other fountains, 
one of which consists of a capacious marble basin, having 
at its centre a Triton holding a doJjjhin by the tail; and 
on the margin of the basin are four heads with the same 
niimlxT of Tritons that spout the water from their 
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mouths, llie otlier fountain has not any reniarkable 
characteristics to entitle it to peculiar attentiim. 

Where fcarmcrly stood the circus of Flora is now the 
site of the Piarza Borberinni, which has two fountains 
to embellish it:—one of them being composed of four 
dolphins supporting a large open shell, with a Triton in 
the middle ejecting water to a great height. The other 
is fanciful, being also formed of an open sliell, from 
which three bees throw out the water. 

In the vicinity of the Temf)le of Vesta stamls a hand¬ 
some fountain, having a capacious basin, in which some 
Tritons support a large marble shell. From the centre 
of the latter, the water s{x>uts to a considerable ht ighi, 
and then descending flows over its margin into tlie ha>it!i 
l)eneath. Some fine fountains adorn the niagriiticent 
colonnade in front of the Cathedral of St. IVicr. The 
Piazza di Spa^na has likewise for its emlHdlishincnt, a 
fountain in the form of an antique lioat. 

Besides the structures describwl aliove, then* arc a 
great number of other fountains which evince much 
diversity of taste and ingenuity in their contrivance. But 
at the different vinas of the opulent, the abundance of 
water is rendered suliserv ient to amusing as well as useful 
purpoiics, and several of them ore rather singular. The 
description of one will convey some notion of what is 
common to many of them. 

The delightful promenades, groves, and gardens be¬ 
longing to the Doria family, arc interspersed with foun¬ 
tains of various forma; besides having a beautiful lake 
with waterfalls. Statues, antique basso relievos, and 
small fountains adorn a kind of amphitheatre, where 
a circular edifice contains the marble figure of a faun 
holding a flute, on which it seems to play different airs : 
the music, however, is produced by a machine resembling 
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an organ in its construction, and motion being given to 
it by the flowing of the water from a cascade. 

Perhaps the few instances recited above will suffice to 
demonstrate the different modes employed at Rome, for 
calling into exercise genius, fancy, and taste, to diversify 
the public edifices concerned with its abundant supply of 
water; thus reridering them subservient to magnificence, 
entertainment, and utility. Whilst John Dyer resided 
there, he viewed these celebrated fountains with the 
mingled feelings of the painter and the poet; hence, 
asscK’iadng them with other interesting circumstances, 
they furnished the materials for one of his most striking 
and pathetic delineations. 

“ The pilgrim oft, 

At dead of night, ’mid Ins oraison hears 
Aghast the voice of time, disparting towers, 

Tumbling all precipitate, dotKoi-dashcd, 

Rattling around, loud thundering to the moon; 

^Vhile murmurs sooth each awful interval 
Of ever-falling waters; shrouded Nile, 

Kridanus, and Tiber with his hrins, 

And palmy Euphrates; they with dropping locks 
Hang o’er their urns, and mournfully among 
The plaintive echoing ruins, pouiftheir streams.” 

Ruins of Rome, 
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Paris: means devised for procuring Water for the use of its In. 
habitants. Aquj^ucts; Arcueil, Pris-Saint Gervai*, Belleville, 
Henry IV. The Samaritan Pump. Flan to supply from the 
Seine: its failure. Unsuccessful project of Messrs. Pericr. 
Srhemes for constructing an Aqueduct by M. dc Parcieux; 
Perxonctand Ch^zy; Defer dc la Noverre. Napoleon. Canal 
de rOureq; M. Girard, engineer for its construction. Com¬ 
mission of Engineers. Company of Englishmen proiH>sc tt» 
supply Paris. Compte de Chabrol employed to inspiet the 
Water-works at London. M. Mallet's ex.iminntiun of tin* prui 
ei{>al Establishments of England and Scotland; his proj<'et to 
supply Paris. Commi.ssion consisting of M. Prony, \e. Im- 
pr<ived Plan. Prospectus fur realizing it M. Mallet'.v retle*-- 
tions upon the superior advantages of Great Britain. MctluMls 
of supplying Paris. Filtering Establishment Prop(»sal of 
Messrs. Lee and Taylor to Louis Philip. Remarkable Foun¬ 
tains:—the Innocents, Popincourt, Militiry Hosjntal, Hosjntal 
of Invalids, Dcssaix, Place du Chatelel, Grcnclle, School of 
Medicine, Leda, St Sulpice, the Elephant. 

Thk means employed, during different eras, for afford¬ 
ing a supply of water to the capital of France have l)een 
various; and among others for this purpose, several 
aqueducts were constructed,—for instance, those of Ar- 
cueil, Prt%-Saint Gervais, and Belleville. Though the 
present aqueduct of Arcueil i.s a modern stniclure, one 
formerly existed having the same designation, but it was 
totally destroyed hy the Normans in the ninth century. 
The water for its purposes was derived from sources in 
the vicinity of the village of Rungis, and even at some 
distance from it, as apjiears hy the channels tliat have 
been discovered. 
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The aqueduct of Pres-Saint Gervais originally be¬ 
longed to the Abbey of Saint Laurent, situate at the 
foot of Montmartre; but the precise period of its for¬ 
mation is unknown, yet its antiquity appears evident 
from the ruins having no resemblance to those of the 
ancient aqueduct of Arcueil. The hills of Komainville, 
Bruyeres, and Menil-Montant supplied it with water, 
wliich Iwiing collected in a reservoir situate at the village 
of Pres-Saint Gervais, was thence conveyed to Paris by 
leaden pijjes.* 

The aqueduct of Belleville commenced at the summit 
of that village, and terminated at the foot of the hill on 
nhich it is built. Its exact origin has not been ascei- 
tained, but from its having supplied a fountain within 
the lx)undary, it is supposed to have been constructed at 
the exjxMise of the rich Monastery of St. Martin. An 
inscription on a small building connected with it records 
that the aqueduct was repaired in 1457, and this circum¬ 
stance indicates the probability of its having been erected 
several centuries prior to that period. 

As Paris increased in magnitude and population, the 
monasteries were gradually included within its w'alls; 
and thus circumstances probably imposed the necessity 
of the public participating in those advantages with 
respect to the supply of w'ater, of which the use had pre¬ 
viously been exclusively possessed by the religious esta¬ 
blishments. Eventually, however, cither by purchase, 
or other means, the aqueducts of Pres-Saint Gervais and 
Belleville l)ecame the property of the city of Paris; and 
consequently the distribution of the water was regulated 
by the direction of its municipal authorities. For a long 

» 

• “ liecherches sur les Eauxpuhliqit.esde Paris,** par M. Girard. 
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period, these two aqueducts alone supplied the few foun¬ 
tains which then existed on the right side of the Seine ; 
for on the left, none at that time had been erected. 

It is related that Henry IV., in 1609, entertained the 
idea of restoring the ancient aqueduct of Arcueil, with 
the view of furnishmg an increase of water to the southern 
districts of Paris; and that stnne researches for discover¬ 
ing the old conduits were actually made in the plain of 
Rungis. However it was soon ascertained that the pre¬ 
ferable mode of cfiecting the object would be the con¬ 
struction of a new aqueduct to convey the same water; 
and this undertaking was begun in 1613, under the 
regency of Mary de Mcdicis. It was conipletcni in 1624, 
having occupied nearly twelve years in its execution from 
the designs of Jacques de Brosse, an eminent architect, 
and this fine structure cvincc's Inith his talent and taste; 
—the same person furnished the design for the Louvre. 

From the progressive increase of the population of 
Paris, and the operation of some other causes, the quan¬ 
tity of water supplied by the aqueducts of PrtVSaint 
Gervais, and Belleville, gradually proved very inadequate 
to the wants of the Inhabitants, and therefore recoursi* to 
means for obviating the deficiency liecame absolutely 
indispensable. This led to an attempt by a Fleming, 
named John Lintlaer, who constructed a pump to which 
motion was given by the current of the Seine, and it 
nused the water from the river above Pont Nenfy whence 
it was conveyed to the Louvre and Tuilleries, It was 
erected by order of Henry IV., and received the appella¬ 
tion of The Samaritan, from the gilt leaden figures which 
decorated its front. As this experiment was successful, 
it suggested the constioction of two others of a similar 
kind upon Pont Noire Dame, one of which was com- 
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pleted in 1670, and the other in 1671.* Useful as these 
engines might be, they effected tlicir object in an imper¬ 
fect manner, besides frequently requiring repairs, so that 
it became necessary to renew them every twenty-five 
years. 

About the year 1735, two persons proposed a plan for 
supplying Paris, by a method similar to that practised in 
London. I'he object was to raise water from the Seine 
by the power of steam-engines, and distribute it to all the 
houses of the city by means of pipes; but the details of 
the scheme were either too little known, or imperfectly 
understood for its advantages to be properly appreciated, 
and consequently the proposition did not receive any 
encouragement. Another attempt was made in 1778, 
when Messrs. Perier obtained authority to form a com¬ 
pany for the purjxjse of supplying Paris from the Seine; 
and although in the execution of their plan they unfor¬ 
tunately had to encounter various obstacles, yet the erec- 
liou of the two steam-engines at Gros-caillou and Chailiot 
formed a part of their works. The shares of the com¬ 
pany, like many others embodied for tlie same purpose, 
greatly fluctuated in price, so os gradually to be deemed 
of very trivial value ; and the tw'o steam-engines eventu¬ 
ally became the property of the city, of Paris, Unsuc¬ 
cessful, however, as the enterprize proved to those who 
engaged in it, the utility of these machines has been 
demonstrated by their use affording a large supply to^ 
several fountains, and other establishments. 

Considerable as was the quantity of water fumislied t» 

• The machinery at Marli had, for some time, been employed 
to supply water to the numerous fountains at Versailles. Mr. 
Beigbton, who g:ivc an account of the London Water-works in 
1731, represents those at Marli to be much inferior in their con¬ 
struction. 
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Paris by the different hydraulic machines and other con¬ 
trivances, nevertheless, the suji^dy to the public fountains 
was defective and irregular, from the frequent interrup¬ 
tions occasioned by the repairing of the pumps, or acci- 
d^ts occurring to the steam-engines. The insufficienev 
arising from such circumstances alone, sometimes c»cca- 
sioned very serious inconvenience to the inhabitants; and 
to obviate them various {lersons pro{x>sed different plans, 
which aimetl at l)eing more simple in their general o|K'ra- 
tion, and less liable to be often ineffective from casualty's. 

In 1762, M. de Parcieux, a Memlier of the Academy 
of Sciences, projected an aqueduct to pnx^ure water from 
one of tlie small rivers in Uie vicinity of Paris, and con¬ 
vey it to the city. On tliis occasion the Yvette was 
deemed to be the preft-rablc source, because the rivei* 
rises near to Dampierre, and discharges itself into the 
Orge at Savigny, which would allow the water to flow 
into a reservoir, six feet higher than that of Arcueil. It 
was estimated that the quantity derivable from this 
stream, W'ould be four or Av^e tiim's that whieh the old 
aqueducts and hydraulic machines usually 8U{>plied; 
but no attempt was made to realize thi.s useful {>n>- 
ject, though its advantages were oftcrw'ards distinctly 
]X>inted out by Perronet and Chezy, in 1775, 

by accompanying their repre^sentations with appropriate 
plans, and very satisfactory calculations of the ex¬ 
pense of its execution. The same scheme with some 
modifleations was again propounded in 1782, by M. De¬ 
fer de la Noverre, who offered to undertake the accom¬ 
plishment of tlie work, on such conditions, that the city 
of Paris would not have been required to advance the 
pecuniary means. After various delays in the proceed¬ 
ings, in 1788, the proper authority for making the canal 
of Yvette was obtained, and its line actually traced, but 
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new ubslaeler* interposed to prevent its progress;—the 
Itevolutiou occurre(j, and the works were suspended never 
anore to be resumed. 

Notwitlistanding didercnt ingenious and enterprising 
men exporienct'd disapjx)intinents, the subject was so in¬ 
terwoven with the common exigences and enjoyments of 
the community, as to be constantly urged upon attention, 
t’onscfjuently, among the many useful works projected 
duiujg the time that Napoleon presided over France, the 
Canal de TOureq may be named as a conspicuous in- 
.stance, inasnuieh as its primnpal object was to afford a 
larger supply of water to Paris. This important scheme 
i^ attributable to M. Girard, tlic engineer, to whose skil¬ 
ful superintendence its execution was confided. The 
decree for coimiieiicing the work had the date of 1802, 
thimgli a diversity of circumstances either retarded, or 
*.iispended the operations for its completion till a very 
leceiit period. According to the t)riginal estimate, the 
additional quantit\ of water furnished from this source 
would amount to more than 670,000 hogsheads daily, 
and thus supply abundance for every purjHjse.* 

I'his a hnirable conti ivance for augmAiting the supply 
of water to Paris, cumimences at the river Ourtq, about 
sixty miles distant front that city; but in its course the 
waters of the Grisette, the May, the Therouanne, and the 
Beuvronne, flow into its channel, which terminates in a 
spacious reservoir, constructed near to the north-eastern 
extremity of the Barriere de la V’^illette. The length of 
the basin is about 3,660 feet, by a breadth of 366 feet, 
with a depth of 7 feet. Its banks are ornamented with 
a double row of trees, which render it a very pleasant 
promenade; and two other canals are^so connected with 


• Rapport sur le Canal de POureq. 
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it, one of them passing through the suburbs to the arsenal, 
and the other to Saint 0ems. 

Several delays having occurred in executing this use¬ 
ful project, the circumstances occasioned a commission to 
be appointed in 1816, comisttng of engineers, who sub- 
sequeiftly made a report to the municipal authorities of 
Paris of the state of the Canal de TOureq at the time, as 
well as an account of the different works which would be 
necessary to complete it. This document imparted in- 
fcnrmatimictf peculiar importance, by exhibiting the diver¬ 
sity of advantages contemplated in its accomplishment, 
inasmuch as it would convey a large quantity of water to 
one of the most elevated situations adjoining the city, and 
contribute to its embellishment, salubrity, and cleanliness. 
Besides, from the abtmdance flowing to all the princij-Mil 
places, it would thus afford a more ample security to pro¬ 
perty, Jby facilitating the means for arresting the devas¬ 
tations of ffres. 

Another interesting fact has a reference to this object. 
A few yean prior to the above report being made, a 
company of Englishmen actually proposed conditions, 
and endeavoured to obtain permission, to undertake the 
distribution water to the inhabitmits of Paris, by the 
method practised at London, and other populous places 
in GireSat Britain. In 1814, the same company engaged 
Mr. W. C* Mylne, the experienced and skilful engineer 
to the New River Company, to visit Paris, in order to 
collect the necessary mfonnatioQ for realizing thnr pro¬ 
ject, and obnsequetiily he rerided there for aome time, so 
that bis observatidns and inquiries enabled him to form 
die phm which was sent to them in 1816. As this docu¬ 
ment eluddnted the purpose of the contemplated enter¬ 
prise, and rendered its advantages more obvious, the per¬ 
sons concerned in the proceedings became so earnest as to 
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occasion difTerent propositions for carrying it into effect. 
The scheme of an agreement was even drawn up, and 
submitted to the consideration of the same commission 
that had been appointed Co make a report upon the state 
of the Canal de TOureq. Afterwards another commis.^ 
sion selected from the municipal council likewise delibe¬ 
rated upon the plan, and in 1817 an estimate of its cost 
was finally arranged. 

On this occasion the municipality of Paris proved 
themselves to be shrewd and skilful negodators, anxious 
to secure not only the present, but future interests of the 
citizens, for the conditions they proposed to the company 
were remarkably rigid. Brides reserving the right of 
enjoying the produce of the then existing establishments 
till the time when the new system should be actually 
iinishcHl and in complete operation, they required the 
conqmny to pay 3,500,000 francs for the possession of 
the hydraulic establishments belonging to the city. Ano- 
tlicr stipulation proposed, that at the end of a certain 
{>eriod not only the property so purchased, but all the 
improvements made in them, should gratuitously revert 
to the city, as well as the entire works constructed by the 
company for distributing water to the inhabitants of 
Paris, with the whole of the revenue attacdied to them. 
Previous to commencing any of their operations, the com¬ 
pany ’were also to present a complete scheme of in¬ 
tended syatem of distribution, accompanied by plans and 
detfuled estimates relative to every part of it, in order that 
the council of public works might inspect and scrutinize 
them. The professed object of the last condition was, 
that the authorities might be enabled to superintend and 
accelerate the completion of the works, so that the inha¬ 
bitants might not experience any inconvenience. The 
scheme was, however, eventually a^iandoned, and it is not 

T S 



improbable that the condition of aliowiitg the company a 
teniporarj* interest only in the undertaking, might induce 
them to avoid entering into an engagement tieccssarily 
requiring the expenditure of a large sum of money, 
though an adequate remuneration was uncertain. 

Momentous as was the object, several years elapsc<l 

iH'fore any further effective attempt was made, either fm 

improving or facilitating the supply of water to Paris; 

but in 18^ circumstances occasioned the municipality, 

and particularly the Conrptc de Chabrol, Prefect of the 

department of the Seine, to direct attention to the subject 

This persoB po^ssed not only the science of an cnginiM t, 

but perseverance and an enlerprising disposition, being 

also anxious to extend the circle of his knowletlge so as 

to enable him to benefit the communitv. Hence, he in- 

* 

dulged a strong desire to visit and observe a country, 
distinguished by the great at»d useful works undertaken 
and accomplished during more than twenty years of a 
war, which had interrupted the communications betwocm 
it and France* Though entertaining no repugnaiice t(> 
the scheme of Englishmen carrying freely the devices of 
their ing^uity, or the fruits of their exjiericncc into 
France, 3 'et he ^letemiined on making a journey to Eng¬ 
land for the purpose of carefully inspecting the means 
employed to duttribiitc water to the inhabitants of loiidon. 
HaHlpated to observation, as well as having the requisite 
qualifications for attaining his end, he soon iiecame ac¬ 
quainted with all the chief points of the system pursued, 
and likewise perceived the advantages which would attend 
its application to the citjr of Paris.* 

COmpte de Chabrol therefore visited England, and 

#■ 

• BechtrehitSttUisiiqfm surta VBtf de Paris, pnr Comptp 
d.'Chlibrol, im 
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vlicn he reUiriicd to France, the re:>ult of hib tibscrva- 
lions was communicated to the municipal council, and in 
Aiif^ust, 1824>, they were disposed tt> renew their iiego- 
ciation^ with the company which had formerly proposed 
to supply Paris. However, on refemng the hiisincss to 
the 8ii])remc autliority, it was decided that no plan should 
he adopted, except by public competition; and this de- 
( ision proved not only the caui^ of farther delay, but also 
Ic'fl to more particular inquiries. In a short time after¬ 
wards, M. Mallet, chief engineer of the public works, 
^vas ordered to travel in Great Britain, for the specific 
piir|)ose of minutely insjx.'cting Uic contrivances at different 
places, so that he might aupiire the requisite information 
to enable him to digest a comprehensive plan, founded 
upon the same principles, as well as sanctioned by the 
practical results of the great establishments at London, 
and other places in this country, for the distribution of 
water. 

M. Mallet promptly proceeded to fulfil the duties of 
his commission, atid he inspected the water-works at Lon¬ 
don, Manchester, Liverpool, Edinburgh, Glasgow, and 
Greenwk. In the progress of his peregrinations he col¬ 
lected a variety of useful information for his purpose; 
and particularly acknowledged his obligations to the dif¬ 
ferent engineers, for their liberality in furnishing him 
with various documents and numerous particulars, relating 
to the practical detail of the respective works under their 
superintendence. Having but little time olloVed for his 
excursion, his observatimis were of course rapid, and per- 
haps in some instances imperfect, neverthdess, he was 
enabled to give to the municipal council a satisfactory 
statement, both with respect to the mature of the opera¬ 
tions employed, and the amount of money which would 
he necessary to carry into effect any similar plan for the 
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supply of Paris. Hence, in March, 1825, he presented 
an outline of a project for the purpose, with an estimate 
of its probable expense, amounting to 24,000,000 of 
francs, but Including hi this sum 6,000,000 of francs for 
the paUic fountains. 

7!lie consideration of this prelhntnary production occu¬ 
pied the attention of the council durmg several months, 
and in the subsequent they requested M. Mallet 

to digest and draw up a plan that should not only be 
more complete, but be accompanied by appropriate ex- 
planations and details for its elucidation. Accordingly 
in February, 1826, be presented a minute and compre¬ 
hensive Bchaue for generally distributing water from 
the Canal de TOurcq, for all the public, domestic, and 
other purposes that Paris seemed to require; at the same 
time he also deTIverod a memoir descriptive of all the 
works contemplated, and the cost of each separately, as 
well as thirty-four designs illustrative of his views. All 
the drawings were executed on a large scale to exhibit 
the mode of arranging the buildings, and the disposition 
of all the pipes in every one of the streets. The esti¬ 
mated expense of the whole amounted to 22,000,000 of 
francs;—-prudential conriderations prevented M. Mal¬ 
let from introduong anything which experience had not 
authorized; and all the prindpal as well as minuter points 
weie founded upon the practice that, for a long period, 
had tkten pursued by the establi^ments at London.* 

M. Mallet's prcgect had erne retbarkable feature deserv¬ 
ing Uf particular nntice. He jfitbpoeed to construct two 
filters hi the irater sras to We an ascending- mo- 
tkm, and both k> connected with the aqueducts or mains, 

* Prejit de DistrUutim dEm dans Pinteriet de Paris, par 
M. Genieys, 1827 j et Eseai tur Us moyens de conduire, eUver, 
ft distriHuer Us eaux, 1829- 
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!Kat each mi^ht furnish a regular supply of water, when 
one of them was either cleansing or required repairs. 
Three reservoirs were likewise to be constructed on situa¬ 
tions of considerable altitude, as well as su^ciently capa^ 
cions to supply the principal mains, and keep them 
constantly full, that they might be always readily avail¬ 
able for the extinguishing of fires. Thetr respective 
sites were to be—one at Menik’Montant, aiujther at 
Montmartre, and a third M L'Estrapade. 

The scheme on which M. Mallet had bestowed so 
much labour and ingenuity was however destined to en¬ 
counter delay. After its examination by vanous persons 
in authority, it was thence referred to a commission con¬ 
sisting of M. M. Prony, Tarbd, Lamandd, I<epere and 
Jousselin; and finally to the council for superintending 
the public works. The importance as well as the variety 
of its details gave rise to much discussion. The architec¬ 
ture, the mechanical and hydraulic contrivances intended 
to be employed, successively became the subjects of in- 
A’estigation and occupied a large portion of time and 
attention. Although the plan was generally approved, 
yet the idea was suggested to substitute the water of the 
Seine for the beverage of the inhabitants, instead that 
from the Canal de FOuroq. This suggestion occasioned 
the devising of several inodes for efiacting its object; and 
the opinions of tbrir respective merits were conflicting,— 
some being desirous that the same conduits should alter¬ 
nately receive the water Iri^m the Seine, and that from the 
Ourcq, whilst others urged .the es^hUsbipent a dllilnct 
train for each. The last proposition stli^|}ed to have the 
preference, but it gave rise to three odmrs> of which a 
succinct account will perhaps be desirable, because diey 
show the interest excited by the subject. 

One of the proposed plans contemplated a double dis- 



tribution of tljc water of tlie Ourcq anti ilic Seine, on the 
riglit bank of the latter river,—the principal part of the 
supply to be derived from the Ourcq, and at the sanu‘ 
time employing a large conduit or main, with branch and 
service-pipes to convey such a portion of water from the 
Seine, as would be necessaiyr for supplying private iudivi. 
duals on the lei^ bank of the river, to which its distribu- 
lion was to be solely confined. 

Subsequently the proposition fur applying the {dans of 
distributing the water both from the Ourcq and the Seine 
again became the subject of consideration, when another 
scheme was pro|jounded, having for its object to ap}»ro- 
priate the water of the Ourcq to the system then in prac¬ 
tice. To realize this IVI. Girard wa.s urged to complete 
the project delineated and published by him in IHIO, 
inasmuch as the works were in a very forward state, and 
woulfl afibrd meaas to apply the newarrangementH solely 
to the new mode of distribution. The last suggestion 
cHiiginated with M. 3fallet; but before any decision 
made the council desired him to ascertain the proba¬ 
ble expense of executing tlie several schemes proposed. 
M. Mallet therefore made an estimate of the cost of the 
different projects; and having reduced all his calculations 
into a tabular form, as well as elucidated them with very 
clear explanatory notes, he presented the whole to the 
council for their consideration. In this ingenious and 
concise, yet comprehensive rqjresentation, the first place 
was occupied by the estimated cost and annual expense 
of tin original s^eme, for afibrding from the Ourcq two- 
thirds of the of water necessary for the proper 

supply of Paf^' But as <rther plans, embraced the sup- 
plying of one-third of tlie water from the Seine, the i^tatc- 
ment also included the cost and ctmtiDgent expenses of 
each retqiectivdiy, as well as those for alternately supply- 
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ing from the Ourcq and the Seine, with another showing 
the expense of giving the supply exclusively from the 
Seine. 

During the years 1827 and 1828 some other raodifica> 
tions of the general scheme were not only projioscd and 
discussed, but the municipality of Paris even published 
an outline of their conditions, with the view of inducing 
|K?rsons who miglit l)e desirous to engage in such an en- 
tcrprizc, to communicate their remarks. Various obser¬ 
vations and objections having been delivered, they were 
refeiTcd for examination to a committee of the munici¬ 
pality, assistwl by M. Girard, and M. Mallet, with a view 
to a final decision. The two engineers having previously 
digestinl, as well as embodied on paper their own concep¬ 
tions of what was requisite, they also presented their pro¬ 
ject for consideration, and it was determined that* tlie 
three establishments belonging to the city should be 
made available, two of them being situate above, and one 
below, Paris, besides furnishing another site for a fourth 
establishment on the right bank of the river, and towards 
la Rapee.* M. Mallet accordingly composed a* pro¬ 
spectus, comprising every thing intended to be proposed 
to persons who should be inclined to embark property 
in the undertaking, and containing the, principles to 
guide their calculations for a contract invdving very im¬ 
portant considerations, both as regarded the city of Paris 
as well as the adventurers. This general plap indicated 
the. various situations for the buildings, steatn^ngmes, 
and reservoirs, whether already formed or to be (x>n- 
structed; the mode of distributing the water of the 
Seine; the places where it was to be taken; with the 
exact dimensions and diiectibns of the mains and pipes of 


• Notice I/istoriquCf par C. P. Mallett, 1830. 
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kinds for its disiributjk)ii. Three sepsTaie draw¬ 
ings were likewise given, and these, being united to those 
aocompanjrii^ the project (at the canal de TOureq, eahi- 
kited a connected view of all the oreumstances relative 
to the whole of the project. Moroover, to render it as 
inteUigible as poenlde, die prospectus was accompanied 
by an accurate desariptiaa of every one of the different 
works comprised in the undertaking, with an estimate of 
the eKpeoae of executing them, and a separate statement 
the {wke of the materials to be employed. 

According to this scheme, the distribution on each side 
of the liver was to be apportioned into high and low dis¬ 
tricts, and the services were also to be subdivided into 
h%h and low, the latter terminating at about ten feet 
above the pavement. It required four steam-engines to 
raise the water firom the Seine; one having 100 horses" 
power at Chaillot; one of 60 horses' power at Gros- 
Cailkm ; one of 60 horses' power at la Garre; and one of 
60 horses' power at la Rap^. The whole arrangement 
was admirably calculated to secure the most ample power 
for effectively and abundantly supplying every part of 
the city;—not a point seemed to have escaped the atten¬ 
tion of the ingenicNis and smentific persons to whose con¬ 
sideration and management the business bad been en¬ 
trusted. Certainly an extraordinary share of theoretical 
and practicBl knowledge were united and concentrated 
to effect one great object. Indeed the plan appeared to 
be io complete and comprehensive as to fulfil the sao- 
gome antictpatioiis of the most enlightened citisens of 
Paris, and enootoage 6ie hope of its bemg realized. 

As M. Mallet had carefully examined all tbe principal 
establishsaenta of thk kind in Great Britain, where he 
experienced every facility for obtaining information, con- 
reming both their construction and details, they afforded 
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some aid to his own ingenuity for suggesting improve, 
ments. Skilfully and dbiborately, however, as even this 
last plan had been formed, it received several modifica* 
lions before it was printed in August, 18^. The f<d« 
lowing summary contains its principal provisioDs 
It stipulated that about two>thirds of the whole quan¬ 
tity of water shall be taken from the Canal de TOuroq, 
about one-third to be raised from the Seine, and anodiM’ 
small quantity in proportion to about one-eighteenth, 
from the sources of Arcueil, Fr^Saint Gervais, Bdle- 
vilie, and Menilmontautthe distribution to be effected 
by pi[)es placed under the public streets and toads; and 
the water so distributed, to be divided into two sections, 
each being quite distinct and independent on the other. 
The first section to comprehend the Waters of the Ouroq 
and other sources; but the second, the wat^ of the 
Seine only; and to prevent any mixture, siibstitutioB 
of the water of the Ourcq, &c. with that of the Seine, the 
communication between the two sections to be made pro¬ 
visionally, in such a manner, that although either may 
be used in cases of great emergency, or accidents, yet not 
till permission shall have been specifically obtained for 
the purpose, from the municipal authority. Moreover, 
to ensure the strict observance of this condidon, aH the 
keys of the valves, or cocks connecting the diflerent 
communications, were to be deposited with the agents of 
the magistracy, or trustees of the city. The vididie of 
the water necessary &r the {Hiblic founteifii^ watering 
and cleansing the streets, and other |ai||)osa6, being nearly 
two-thirds of the total quantity suppllfp^^ be fbmisbed 
gratuitously, under a penalty of five times the amount of 
the rate usually paid for the water. • The low service to 
consist of a supply of the water of the Seine to all 
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parts of the city, to the height of three mctrt s (iieariy 
ten feet) above tbe level of the street; and thoH; of the 
Ourcq, &C. to the same height, wherever the level of the 
basin of Vjllette, and the dtmenaions of the pipes, will 
allow it; but the low service alone to be considered obli> 
gatory on the part of the company, and tlte price of the 
water at the Fontaina marchand not to exceed nine cen- 
Umes^^^iher less than a penny~-the fteciolUrc. I'he 
exclusive privilege of supplying Paris to be setrured to 
the company for the term of niuety-nine years, at the 
expiratkm of which tlic whole property of all the <liflerent 
wesrks shall belong to the city. Such were the tenn^ 
proposed for accomplishing an object not merely of great 
magnitude, but of the highest importance; and wheiie\ei 
so desirable and useful an enter[irise shall be complcletl, 
it will afford to nearly 40,000 houses, an avenige daily 
supply of two and one-third hectolitres^ or about ^i^ty 
wine gallons of water for each, exclusive of the large 
quantity required for the public fountains and other 
cstablkhments. 

At the conclusimi of an interesting account of various 
schemes, which, in conjunction with others, M. Mallet 
liad been engaged to contrive for improving tlic supply of 
water to Paris, he indulged in some reflections evincing 
the fervour of his feelings, and the earnestness of his 
desires to roalise so useful a project. Having for nearly 
five years sedulously, and meritoriously, devoted so much 
attention to this object, at the conclusion of his detail he 
observes, ^ The in^pmlant enterprise is now oficred to 
the spcspilation^ ii^ let us hope to the philanthropic 
views, of capitalists* Doubtless they will not be unmind¬ 
ful of the circumsttince of their lieing entrusted with 
the providing fisr one,of the chief wants of the inhabitants 
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of ihe capital of the world—a want that has hitherto been 
too incompletely satisfied, notwithstanding the constant 
solicitude m the magistrates of the city. 

“ Mortwer, the inhabitants of Paris, in their relations 
with the company, should never forget that this great 
concern will tend to render%€ cajntal more salubrious, 
as well as afford security against the ravages of fire; and 
hcncc they will carefully abstain from abusing the advan¬ 
tages which circumstances may, perchance, place in their 
power. I'hcy ought to deem themselves happy» in having 
the op|x>rtunity of being supplied at their respective 
houses, not only without any trouble, but with sis iimes 
the quantity of water at present provided for their wants, 
and at a much smaller exjxjnse tUm that which th^ now 
pay. Thus we may be enabled to modify our habitudes, 
by oln iating the niggardly means heretofore employed 
to prevent a large use of this element of life, and source 
of domestic salubrity; and we may adopt those useful 
practices conducing to health and cleanliness, which have 
long prevailed among our neighbours in Great Britmn. 
'rhev, like ourselves, began by being tributaries to the 
carriers of water, who inojmmode us in our houses, as 
well as in the public streets, where we meet them at every 
step, annoying us both witli their cries and the noise of 
their carriages, which also unpleasantly concur in aug¬ 
menting the obstacles usually interfering with the public 
intercourse.” * 

During M, Mallet’s sojourn in Great Britain, Jie was 
an attentive observer of various objects, besides the con- 
atruction and management of water-worics.—“ Having 
fulfilled,'’ says he, “ the primary purpose of my engage¬ 
ment, with regard to the distribution of water at London, 

• Aotue Jfuton'que, par C. F. Mallet, 1S30. 
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1 cttmot abstato from succinct]j presenting the results uf 
some remarks made between London and Edinburgh. 
Our notice extended to many otho* subjects #hich relate 
to the occupation of an engineer: for instance, the paving 
of the towns, the roads that conoect them, and the means 
employed to keqp than in^^j^ood condition, unceasingly 
excited our admiratimi, through a journey of 500 leagues. 
Chir attentkm was equally directed to tlie ennstruetkm of 
bridges, sea-ports, public edifices, sewers, railways—an 
object which more than ever occupies our neighbours, 
and is not far from producing among us a great change, 
in the various means of communication that have been 
used up to the present tMue.*'* 

In a country so proiilic in tnen alike eminent for fx*rspi> 
cacity, scientific attainments, and practical ingt'iniity, ii 
might reasonably be i'X})ected that, amongst the numerous 
improvements introduced into France, during the last 
forty years, smne plan would have lieen realizi'd, fur 
affording a plentiful and cheap supply of water to its 
aplendid and populous capital. London exhibited u 
striking contrast; and when the operations.for supplying 
it, were not only well known, but readily applicable to 
any odier great city, it may excite surprise that the en¬ 
lightened people of Paris should not liave undertaken 
and reoUxed a similar plan. 

The inhabitants of Paris chiefly obtain water for culi¬ 
nary and odior purposes by the same inconvenient means 
dwt have been employed for ages. It is conveyed by 
conduits to diflbrent fountains, where each individual 
may procure it, or^ he purchases it from persons who 
carry it in vessels from house to house for sale. In 18S3, 
^le number of pec^lif thus occupied, amounted to about 


• Notice liU’.oript.e^ 8tx- par C. F. MaTlcI, 
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1400; their rate of charge is commonly about one penny 
for every six gallons; and they measure it with nearly as 
much nicety as is usual with other beverages. How 
strikingly different the accommodation at London, where 
the water not only flows into every house, but on the 
average costs only about one farthing the hogshead! The 
supply of Paris is not, however, wholly confined to the 
fountains and ordinary vendors. In its vicinity there is a 
filtering establishment, which employs SOO workmen,— 
1 fJO of this number, with 109 horses, and 75 vehicles*, are 
regularly engageti in conveying it to different parts of the 
city, where it is sold at the same price as unfiltered water. 
Each vehicle commonly makes two or three journeys in 
toe couisc of a day, so as to distribute more than 50,000 
gallons of it purified and perfectly limpid. It is pro¬ 
cured from the middle of the Seine by means of an 
aqueduct, from which it is elevated by pumps into the 
hiiilslings containing the filtering apparatus and reser¬ 
voirs. This useful concern affords important accommo¬ 
dation to the numerous restorateurs of Paris, as well as 
to the residents of the Palais HoyaJk^ and its environs, for 
their various purposes. • 

Early in 1834, Messrs. Lees and Taylor presented to 
Louis Philip a plan for procuring water from the Seine, 
and conveying it into every street of Paris, as well as to 
the upper stories of every house, in the same manner as 
that practised at London. Accompanying it were sec¬ 
tional drawings for a subterraneous tunnel to take the 
water above the confluence of the Marne, and convey it 
to the centre of the hill of Ivry; thence to be raised by 
steam-power a perpendicular height of 150 feet into re¬ 
servoirs, where, having deposited* its sediment, it was 
afterwards to pass through filtering basim into an iron 
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main S6 inches Jianieter, lo the Barriere d'ltalu*, for 
general distribution. 

Paris abounds in fountains, of which about one hundrt*tl 
and twenty ore inclosed; but more than sixty others are 
appropriated to the general use of tlie inhabitants, being 
also erected in convenient situations. In several of ttu^se 
public structure fancy and ingenuity have exerted their 
jwwers of diversifying exterior forms and ornament.', 
to excite admiration;—the following are the most re¬ 
markable :— 

The fountain called The innocents is a very elegant 
edifice, affording a fine specimen of the I'rench style of 
architecture. It is a cpiadrangular structure, and the 
base of csach of the four side^ has a square projivting 
.stone, which sup}x>rts a large leaden cistern of an antique 
fonn, with lioirs feet. At tlie corners above thesi’ there 
are four lions of lead, through whose mouths the water 
flows into the several basins. In the iiiiddh' of an arcade 
higher in the building is a pedestal, with a basin on it.s 
top, containing a jet d'eau. Each side of tin* edifice ex 
hibits a portico composed of four fluted conqx>siie pillars, 
w hich are surrounded by a pediment. The s{iaces Iwtween 
the pilasters contains the figures of Naiiuls, and both 
above and below, different w'ater-divinities are represented 
in basso-relievo. Small tablets of black marble, with tlie 
inscription, Fmtium Nymphis^ are placed on the upjjfr 
part of the building, the whole of wliich has a spherical 
roof, covered witli [dates of copjier. 

The fountain of Popincourt is constructed in a style 
similar to that of the Innocents, and, being situate in a 
part of the city where the inhabitants are industrious, 
though very poor, it has appropiate symbols. The figures 
forming its ornaments are, Charity leading a little child, 
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and at the same time hiding another in the folds of her 
rol)c, whilst she oifers the cool delicious draught to allay 
the thirat of .two others. 

The figures and emblems which adorn sevt ral of the 
fountains are strikingly appropriate to their respective 
Mtuatiuns. That erected at the Military Hospital of 
Gros Caillou consists of eight pilasters, with a Doric en¬ 
tablature forming a square. Vases entwined by the Es- 
culapiaii serpent arc placed between the pilasters; and 
the pnneipal front has a statue of H3'geia offering a re¬ 
freshing and exhilarating draught to a soldier, apparently 
fatigued by the toils of a combat. The figure of the 
latter is generally admired for its skilful workmanship. 

The fountain on the esplanade of the Hospital of In¬ 
valids is a large structure. It consists of a tier of three 
circular and concentric basins of large dimensions, but so 
placed one aliovc another, that four lions convey a stream 
of water into the uppermost, whence it gently flows into 
the other basins below. 

The design of the fountain of Dessaix is wholly dif¬ 
ferent from any of the others. It has the form of a 
column, and France is represented as pfacing a crown of 
laurel on the head of the distinguished hero. The scenes 
of his victories and witnesses of his exploits—the rivers 
Po and Nile, are also displayed with their appropriate 
attributes. A basso-relievo surrounds it, containing two 
figures of Fame, inscribing, “Tlielies, the Pyramids, 
Kelli, and Marengo." The front of the pedestal has the 
word Dessaix in golden letters, encircled with an oaken 
garland, and a splendid trophy adorns it bebttuL On the 
base arc some appropriate inscrqitions. 

The fountain in the Place du Ckdtelet is formed of a 
large basin in which stands an Egyptian pillar, the lower 
jiart having tlie resemblance of a palm-tree, and the 
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chapiter being eon^posed of its branches, with several 
heads embloaiatic the winds. At different heights 
the words Lodi, P 3 nraiiiides, Marengo, Ulm, and Dant- 
*lck are inscribed; and at its base arc four statues, re¬ 
presenting Vigilance, Fortitude, Prudence, and Strength. 

A gilded statue of Victory with extended arms, holding 
a wreath in each hand, stands on its summit, and ormiu- 
copias support a tablet at its base, cm which is the figure 
of an eagle surrounded by a wreath. 

Another superb fountain is that of GrcfwWe, which 
has the length of ninety feet by a height of thirty-six. 
This edifice is adorned with pilasters; and in niches the 
four seasoDvS are placed, with appropriate lias-reliefs 
underneath them. On a pedestal in the centre a figure 
lepresents the city of Paris; and a little lower, on each 
side, a river god and a water nymph personify the Seine 
and the Marne. 

The school of Medicine has a fountain which resembles 
a grotta It is formed by four Doric pillars, and from 
the roof the water descends like rain into a semicircular 
basin. 

'Fhe fountain'of Leda is composed of two pilasters, 
that are surmounted by a pediment, with a basso-relievo 
icepresenting Leda on the banks of the Eurotas, and Ju- 
piifr under the figure of a swan, with the water flowing 

firoin his beak. 

The fountain n^f 5^. Sulpice is a square edifice, or- 
|h||iicnfod with croblcmiatical representations of Peace, 
Agrksiiltuvc, Arts, in basso-rel|evo. 

During the iwgn d Napoleon, the design for a new 
Ibtitttasn was formed, amiUs execution was even begun, but 
ithfa 11^ l^crtobijen completed. This is a subject of re¬ 
gret, buMuse the scheme united novelty with magnificence; 
and its accompliriiment would have exhibited some particu- 
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lorly striking effbru in the arts employed for the purpose. 
The {Hoject consisted in forming and placing on an ap¬ 
propriate pedestal the 6gure of an elephant in bronze, 
seventy-two feet high, having a tower cm his back, and 
the water was to flow from his trunk. Some conception 
may be formed of the stupendous dimensions of the ani¬ 
mal iigiUT, from one of die legs being adapted to contain 
the stairs leading to the tower on his back. The model 
for this ponderous structure was actually formed, and 
occupies a large shed contiguous to the place where it 
was intended to erect it, so that the public curiosity may 
be gratified by its exhibition. The situation chosen for 
placing it was near to the spot on which formerly stood 
that horrible state prison, and instrument of despotic ca¬ 
price and cruelty —the BastUe. 
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CHAPTER XVI. 


3cimU8e BUiowlct^y and Pcactical Skill eaaential for construct¬ 
ing WntcMTOrka. Statemaita and SuggeaUani of Professor 
jLeaiie. Rfteet q $ cnnivnction in t]hc Cbamicl of a Kivcr, oiul 
ctrcn mst a n c t i ndaUag to tlie modem of ita Current. Velo¬ 
city of the Bhoiw and the Thamea. Reaiatanee of Fluids 
aamilar to dte friedon of solid bodies. Greatest velocity of 
Rivers at the sur&ee and middle of the Stream. lm{>ulsc of 
Water against a flat aarfiMie, and the piers of a ]%idge. Com¬ 
parative force of a Torrent upon blocks of Stone, Gravel. &c. 
Astonishing agency of Water under the guidance of human 
aldO. Gpeeulatioiia ooneemuig importairt ohfeefa to which it 
may be applied. InstrunieiitB for mcaaoruig the Velocity of 
Rivera. CfDidey*a Water-meters, and Bronto&’a for Lu{mds 
Probable nniltipitoadon of Water.woika, Sue. Summary of 
flmti relating to existingEstahliahmenta. Machinery employed 
in die operahona at Lqi^d, Ac. Steam.engines, Valves, &c. 
Soordea of Water at dif ftwnt fdaeea: Yariatirma in the mode 
of supplying It, as weR ai ^uanddea supplied. Reflections 
upem die advantages of modem Water-worka 

a* * 

It must be evidieiit that adeotiilc and practical know* 
ledge of a jpeettUnr kihd Is requlreciy to oonstruct works 
for water to pc^puknia towns; and when it is 

proatltdd from rivecii the velocity of their streams with 
otbii^ crrcumstances^"^become the subjects of 

cmndlileraite itnd calculatimt. These have giv^ rise to 
ntil^ i|teetitation« as well as nocamtmed numerous expe* 
nmedti inade by ihquisftive and ingenknis men; 
adidi'4ie'^fmitt of their ifivestigldl 0 ds PTdfessor Leslie 
hife^Miiiresaed intd a ooiitpeodkm statement, which 
cau^dnek trftb it sdt£ of his own original ideas, and va¬ 
rious" mtcresiit^^ifilcts iBuitrative of the grand principles 
influehcfog filrefral stupen^s operations of nature. If 
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any of his notions be singular, no liberal mind will ven¬ 
ture to designate them as the vagaries of a .|anguinc 
temperament, or a too fervid imagination^ indulging in 
reveries upon impracticable schemes, ^houg^ ma- 
ehineiy abounds in our own country, and the power of 
steam has been applied to an almost indefinite extent, 
yet hitherto science hdl not slied its light, nor art lentils 
aid, to many natmns, so as to alfiird advantages rimifiar 
to those enjoyed in Britain. Hence^ it may be reasonable 
to presume that in those uncultivated regions, some ver¬ 
satile genius will probably lender the suggestions of that 
eminent philosopher subservient to the comfort and prospe¬ 
rity of their inhabitants; for when Dr. Darwin wrote the 
following lines on the power of steam, he did not anticipate 
that in comparatively few yews, his poetical vision would 
l>c nearly realized, by the velocity of motion effected on 
rivers and rail-roads 

** Soon shall thy arm, unconqiifred steam! afar 

Brag the slow haige, or drive the rapid car, 

Or on wide waving wings expanded bear 

The fltfing chariot through the fields of air.’* 

** If the channel of any stream be suddenly onntracted, 
the water will be forced to rise above its ordinaiy le\’el. 
Suppose, for instance, that the flow was at tfae rate of a 
mile an hour; this might beoohri^^^ c^ct ofan 
incumbent column of four-tenths of an inch. But where 
the section of the current is reduced to one-half, the re¬ 
sulting celerity of two mlli^ ||i hour would coTr^^K^ to 
the pressure of an altitude'one 
An accumulation of the watar 1b the heij^'of ^ di£^- 
ence, one inch and two-ten^S would hence be 
by this obstruction.^ The |iic^ of tb^d Lpndon Bridge 
were so massive as to reduce the breadth iff tire, 
course from fourteen parts to three} thoia^i t^ 
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Tciodty of the spnng^tides be two milei an hour, yet this 
contraction occanoned an devation equal to five feet at 
the ptincipal ardi, to as to inereaae the vdoeity at the 
fall to nine wiles an hour, thus ooeasioning the shooting 
df ‘^he Inidge to be attended widi great hazard and 
danger.* 

The aame principles which fe^late the motion of 
water in pipes and aUmg canals, aie likewise applicable 
to die dow of rivers in th«r beds. Since the propelliug 
power is praporiionate to the elevation of the main scuirce, 
the ederity acquired by those descending streams would 
become enormous, if thdr force were not gradually ab¬ 
sorbed the operation of some constant iiiipedinients. 
Siqppose Btidi a river as the Rlione to rcNidve its princi¬ 
pal wateW at the altitude of 900 feet above tlic level of 
the acai, and that iio system of obstruction had intervened 
in its ccHir^ it wottUl have shot into the Bay of Mar- 
seilles, with die tremendous vdocity of 240 feet in a 
scootid, or at the rate of 164 miles every hour. Even 
an inferior stream^ tocB as the Thames, fed at the height 
of only 100 Ibet, would still, if not retarded by tlie attri- 
tiim against its bbttdni and sides, have rushed into the 
tea, wiOi a velocity of fiBy-foiir and a hdf miles an hour. 

Hie renstance of iluids) like the friction of solids, 
thus enters hugdy into the ecbmuiiy of nature. As the 
latter is dte great |>nncip]e of stdiility and consolidation, 
to dm' former serves most essentially to restrain the aocu- 
erity, and to moderate all violeht motions, 
les foi*ward with idcreaswg r^qiidity, till 
wMcIi it hecoines at last equal 

p- 6»3. In the 

work from which (his tod the fallowing ^^tions are taken, the 
instances have algt^M fo^nuilw aoccmpaiiying them, adapted 
for the scieiidnc reader. 
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to the inciting force; and having attained this limit, the 
water then continuies to flow in an unifm'in stream. The 
maintaining power is proportional to the quantity of de¬ 
scent in a given space; but the impeding influence, de¬ 
pends on the surface of the bed of the river compared 
with its volume of water. This obstruction must at first 
augmnit very fast, bdng as the square of the celerity.^ 
** Experiments have proved that the greatest velocity 
in the flowing of a river is at its surface, and in the mid¬ 
dle of the stream, from which it gradually diminishes 
towards the bottom and the sides, where, owing to tlte 
friction it becomes the slowest. DiSereni circumstances, 
however, have the efiect of either retarding or accelerating 
the motion of the current, thus requiring a mqdiflcaUon 
of those calculations which proceed on the supposition 
that the river holds nearly a stnught course. If it should 
wind considerably, the multiplied deflections which it 
suffers must still farther impede its motion. In every 
turn which it makes, part of its impulse will he spent 
against the concave side of the dtantiel; the centrifugal 
effort will likewise raise the surface of the water in those 
sinuosities, and therefore augment Uie abraaion of the 
banks. Hence, no stream can be long confined to a recti¬ 
lineal xshannel. If an accidental swell should once efl^t 
a breach, the sweep of the current must necessarily tend 
to eolar the concavity fay an accelerating progresaidn; 
the opposite shore, from the accumulation nf gravel and 
other deposits, gradually advancing into the channel. 
Rivers thus naturally form sinuosities ; thef seek to 
meander over the plaint; and they w^d incesiwtly 
change their beds, if not restriuned by set&louAktieiidon, 
and skilful hydraulic operations. * In such a q^^^as 
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Italy, whose rich plains ore swept by torrents from the 
Alps and Appeiiines, the superintendance of water¬ 
courses constitutes au important department of goTcm- 
ment* 

“ If a flat surface be directly opposed to the action of 
a stream, as it shoots from the side of a vesbcl, it must 
evidently sustain a pressure just etjuui to that w Inch pro¬ 
jected the fluid, or the load of the incumbent column. 
In every case, thcTefme, the impulsion of any current 
against a perpendicular plane, may be esiimatt'd by the 
weight of a body of the fluid standing ujwn that surface, 
and having the altitude due to its velocity. 'Jliis corre¬ 
sponds, in the case of a stream of icater, \ t ry nearly to 
one pound avoirdupois, for every square foot of the ob¬ 
stacle, multiplied into the square of the >eUxrity in feet 
each second. 

“ Inpmctioe, it may be sufficiently accurate, to reckon, 
for every square foot of opposing surfac e, the product of 
two pounda avoizdiipma into the square of the celerity of 
the stream of water expressed in miles an hour. The 
prestofe of a river i^ost the piers of a bridge may be 
heooe oom|mtod. .The riioclc becomes augmented in a 
bi§^ mtio during floods; for not only is a greatm* ex¬ 
tent of then opposed lo the mirrent, but the effort 

on evei^ given space follows also the square of the in¬ 
creased vdod^.f , 

«If the hfack should approach to a roiind shape, a 
toarsdi vdth oderity of right miles an hour would 
tiKfijSyc I» «r i^uigl^<toiie of £wr feet dw^ 

ur. . « Ik. 4«e of t*o ^ m 

holiljr immU, be .ttScient to cany ahng with it a 
|iebblc of’^nw biA.* » iS«MUgc. Vftb tower T.toci- 
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ties the current will scarcely move gravel. If the parti¬ 
cles of sand were tl^pposed to have a diameter equal to 
the twenty-fourth part of an inch, it would require a flow 
of a cjuarter of a mile an hour to bear them along. A 
velocity of the tenth part of a mile in an hour would be 
sufficient to carry sandy particles of only the 123d part of 
an inch in diameter.* 

“ Water is the readiest and roost powerful agent that 
can be directed b}' human skilL A iiiill-race for exam¬ 
ple, three feet broad, and two feet deep, and running at 
the rate of four miles an hour, would communicate an 
impulsion equal to the fall through 538 parts of a foot; 
whenei' the action thus created, during the space of a 
minute, is expressed by the product $ x 2 x 352 X 6*2i 
X •538=70,906, which being incessant, amounts to the 
ordinary labour of one hundred men. If this current 
had then fallen 26i* feet, its quantity of operadem 
would have been augmented fifty dmes more. But sudi 
streams arc easily collected and formed in numerous situa¬ 
tions over the undulating face ef the country. 

It will expand our conceptions, if we survey die great 
laboratory of Nature, and caieulate the enormous extent 
of power, displayed in elevating ilie watery stores into^the 
lofty regions of the atmo^hore. Between tbeinqdcs, the 
annual fall of rain, and eonscquenlly the measure of 
evaporation which supplies it, amotmti^ to about ten feet; 
and estimating this in otlier countries, as imarly propor¬ 
tional to the cosine of the Tati^tkde, th^||l$!it|tjr of mois¬ 
ture exhaled in the icourte of a yesr, tho whole sur¬ 
face of the globe, would form a shell of tfve fseC 
The number of cubic feet of whter turned vapour, 
and dispersed through the itmas^of atmosphere eve^ 
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itiitiute, wcaOd haice be 5x10,4*24,000,000, or 52,120 
tniUiotis. Bui thw qusntity is to be multiplied by 18,000, 
the taeku hdight of the AttnciBi^cre in fleet, and again by 
62^, the in pounds avoirdupois of a cubic foot of 

water, dm 5iial measure of ell^ is therefore expressed 
by 58,^!u$i000,000 millions, imd equal to the labour of 
about 80,000,000 millions men. Now the whole 
popuhUion of the globe bang reckoned 800 millions, <if 
which crtdy the half is capable of labour; it follows, that 
tbe power exerted by Nature in the mere formation of 
clouds, exceeds, by two hundred thousand times the wholt' 
accumulated toil of mortals. 

** A considerable portion of the power thus ex {Handed, 
n^il^t be directed to useful purposes, by mtercepting tht* 
water again in its descent towards the ocean. Suppose 
onC'sixth of all die exhalations to return to this great 
gulf, and that half of the falls in fivers and streams over 
the habitable eofth, comprising the fifth part of the whole 
i^uliioe of the globe, rntm detmned from an elevation of 
800 £mt; there would be drawn from those mighty stonrs 
a fttnee elenm Htnes greater than the aggregate of human 
labour. ^ 

It mi^ be salisfaclory, howexer, to take a more defi- 
fdte illustrathiiii. The surface of this island is computed 
at 80^248 square miles, or 1,874,827,000,000 square 
ibidi*' But i^ltiiimg the annual measure of rain 86 
nidiet, of which tbe si^th part may flow towards the 
lla, ihid au|^miH|g one-half of this surplus, or three 
iitdiee, th 4t an elevation of 100 feet, it 

m^iply the former number 1562|, and 
tlilr 528,949 the mimber of midateB in 

a tb dbfiiili the qtiaoti^ df performaiire. The 
resuH is 4,428,780,000, equival^io tbe action of 6,708 
steam-etigiyies, cf are called twenty horse power. 
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It may hence be estimated as not inferior to the ordinary 
labour of the whole of our male population. Such is 
the vast magazine of force, which a rigid economy nii^t 

command. , . 

/ 

“ The power exerted by the moon and sun to Heave 
the tides of the ocean, is only about the 80th part of 
the action of the atmosphere in producing the train of 
meteorological phenomena. Reckoning the swell at t£ie 
equator to be four feet, this gives a mean elevaticm of 
two feet over the whole surface. Th^efore, a body of 
water, two feet deep, is raised to tbe intermediate height 
of one foot twice in the lunar dav, or 706 tim^ in the 
course of the year. The relation of the force thus em¬ 
ployed, to that of the general exhala^n of water ov&c 
sea and ].'uid, is one to eighty; and ther^crc still tiro 
thousand five hundred times greater than fhc aggregate 
labour of the human ?ace. 

Ilut the rise and fall of the tide, along our extended 
slu)res, would Ix' sufficient to drive numerous tmlls. Sup¬ 
pose a basin were inclosed only a chain or sixty-six 
in width, and ten chains in length, and contatniog thete- 
forc an acre of sidt water, this wouM give* ^ impulse 
e(|ual to the flow of 43,660 cubic feet in twelve hours 
and twenty-five minutes, or about 58J feet evfery mintile, 
with a fall of five feet. 

The performance of this tidc-mflt might hence be 
equal to that of twenty-five common labourers. But 
eight such basins could be included in eiidh ihfle of coast; 
and therefore, esidmating the cimiuibf tltelilidid at 1,750 
miles, there might be formed no fielidr dMkt'11^000 
by drawing a sea-wall sixty-sit^^t frdm the sHote!; lii 
this way, a saving of power iit%ht b^ yf^ted, ei^difl to 
the labour of 850,000 men. The expense of erecting 
such a dam, would probably dofeat the object as a gene- 
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al scheme of improvemeivt ^ but there occur vef 7 man^r 
creeks and Ul^ts along our minted coast, which could 
be prt4tabl)> Ineloied «i xmrmn for large tide4n]lis.*'* 
Much has been employed in devising oontii- 

vaiiQiie» lor aaoertlMng the rate widi which Bowing water 
moves in during a certain time; ami among 

the mort sQneesarul attempts of the kind is the following, 
as described fay Professor Leslie:—** Since the pressure 
of a column of water occasions a corresponding flow, 
every current may be viewed as originating from the 
action of such a force, and can therefore be determined 
by tlie altitude of the incumbent Butd. Hence the con- 
structkio of PUtitt very convenient small instru¬ 

ment for measuring the velodty of any stream. It con¬ 
sists of a recuri’ed tube of glass, of which the one branch 
is much toller than the other ;'-»»the short bosneh is bent 
at the top into a spreading futuiti^ahaped mouth, which 
receives the cfarect sliock of the water, and communicating 
this ir^mestioii, causes a pniportionai elevation above the 
common levvl^ To prevent the imgular oscillation of 
the liquid in the syphon, it may be proper to have tlm 
bare much caotraOted in the wimle of the under part of 
cither branch. The olject isfurtber promoted by cover- 
^ the funnel orihee, by a thin eiimilar piece of brass 
w^ a veiy small hole in the centm The pressure will 
be still propfi^ted as be&ms^ but with more steady effect. 
The divisioQa on the sc^ me reckoned upwards from 
Urn sttcfaeeef IhS stieam*^ The rise corresponding to the 
rate of a mile an hpiw wouldbe fblir4enthR of an inch 

a 

the leak wwM henee he marked, 1,%3,4^5,G,7,8,9,&c. 
IOH?,—fee. Indies. Pew 
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rivers, tlierefore, would require the glass tube to rise six 
feet above the surface of the water. Theinstruu^tmaybe 
composed of a long narrow tube of brass, oi^ tin, ceniented 
to a wide cylinder oi glass, carrying the divfiiDiuu^* 
Another instrument applied to the same purpose is 
similar to that used by mariners at sea, to determine the 
rate of a ship's sailing with a favourable wind. It oon:- 
sists of a nicely graduated brass wheels with very fine 
teeth, that fit the grooves of an endless screw, finmed on 
a steel spindle adapted to wmrk horizontally fay a brass 
fiy fastened to its end. The wheel has a vertical motion, 
and its axis is fixed in a moveable frame, so that by means 
of a silk line and a spring, it can either be instaiiily 
brought into contact with the strew^ or put out of its 
influence, at the pleasure of the op^tor. To remder die 
instniment steady when exposed to the action of a cur> 
rent, a bre^ oblong brass plate is also attaclied in a 
direct line with the spindle, and opposite In the centre, of 
the fly. Tlie divisions on the wheel are iiKai^d. ftbm one 
to two hundred and fifty. Its use requires grei^ care 
and attention; and when employed to indicate UioXate 
at which a stream flows, it is i^xed to tht end of a rod 
about six feet long by means of an ehuttic socket. A cer¬ 
tain distance,—^for instance 100 IbSt,—^bcing accurately 
measured by the side of a reservehr, or pond whme the 
water is perfectly sti)!, the instrummvt with its fly fore¬ 
most is plunged several indhes below tbe^surfacc, and by 
pulling the tine the wheel is then brbi^t Into contact 
with the sere Mr, when the inaehitn^.is one end 

of the measured space to the odii^, >T]^ number of 
revolutions registered by the whori 'forms k standard for 
judging of the rale of mdUbnilt whhffa d horrent flows; 


• Elem. iVkf, Phil, p, 380. 
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but to detenrane the Utter point, the instrumeiit is fixed 
in the cep^ pf the stream, and the number of revolu> 
tions piodiiced by its flow in a givoi time, being com- 
pared witk^he number produced in moving it through a 
ceitun space, enables the operator to form a conclusion 
with regard to the velodty of a river. It will be ob^'ious 
that this ocmtrtvaiioe is apjdicalde to any depth; but to 
form a tcderably correct decision, it is necessary to make 
several experiments, and take the average of the whole. 

The Water Companies of LondcKi have long been de¬ 
sirous of finding out and adopting some plan, by which 
the quantity of water consumed in every house should be 
exactly ascertained and registered, so as to enable them 
to make an equitable charge to each, in proportion to the 
8U|^ly. Exdonve of the justice and satisfacibn atten¬ 
dant upon such a practice, other advantages would also 
be the result, particul^ly the saving of water from any 
tinnecessary or willbl waste. For if the large conduit 
pipes were continuity conveying it l^m the reservoirs 
without any restraint, the neglect to close the outlets, 
and profuskm in its use, would probably occasion the ex¬ 
penditure to be SQ excessive, that it would be impossible 
to regulate the stqtply, or in some instances to prevent the 
absolute want of water, idtogether. To obviate such in¬ 
conveniences, is the principal reason for pursuing the 
of turning on the water for two or tfiree hours, on 
two or duee days in a week, in order to fill the cisterns 
or baths placed in every house, so as to furnish an ade¬ 
quate supply during intervals of its not fiowing from 
the conduit |npes. 

It may not be impre^per^ to remark that advantageous 
as this method must be deemed, it entails an inconvenient 
expense upon the pomer class of society, inasmuch as they 
have to provide butts or cisterns, with necessary pipes uid 
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Other fittings, as well as to keep them in repair, besides in 
many cases not having room to place vesa^ sufficiently 
large for their wants and purposes. On the contrary the 
Water Companies are also liable to fraud fmm designing 
persons, who have it in their pyrer, by filling other ves¬ 
sels whilst the water is flowing into their c'lstmis, to take 
three or four times the quantity intended for them to 
receive. Besides such establishments as breweries, distil¬ 
leries, and various manufactories, which require large 
supplies, as well as at uncertain periods, cannot, on this 
system, be accommodated without having cisterns or 
reservoirs, of great magnitude. H^ce, by an arrange¬ 
ment sometimes made between concerns of this kind and 
the Water Companies, the latter arc compelled to keep 
the water constantly flowing from the pipes, so that an 
indeflnito quantity may be taken, or allowed to escape 
wastefully. 

The above considerations will show the importance of 
having a measurer, which shall correctly indicate the 
quantity of water received by each establishment, so that 
the sum charged for it may be exactly in proportion to 
the consumption, in the same manner as payment is made 
for gas by the meter, which is now very generally adopted 
throughout the United Kingdom. In some instances the 
Water Companies have contracted with large establish- 
%nents to supply them, at a certain rate, through an 
aperture or sluice of fixed dimensions, constantly nm- 
ning, and having a certain pressure; but there are very 
few situations that admit of such requisites. 

Several attempts have bera made to furnish a Water 
Meter, applicable to all situations and circumstances, as 
well as at a moderate cost. The most ingenious and 
efficient of these contrivances seem to be the Liqusd Me- 
ters invented by Mr. Samuel Croslcy, and another by 
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Mr. Bninton, for whicli each has obtained a patent; and 
the following is a brief description of their principle and 
mode of acting. 

Mr. Crosley has devised two modes of measuring 
liquid8,~H>ne of which grists in employing a hollow 
drum, or wheel, divided into compartments similar to that 
of a Gas Meter* with such modiHcations as are neces> 
sary to ensure that each chamber in succession shall he 
accurately filled with water as the %'lieel revolves; and 
as its axis is amnccted with a train of wheel-work adapted 
to register the quantity correctly, the amount may he 
entered in a lK)ok at the end of any jKTitxi that shall I)e 
requisite. Tlie other conlrivanee effi.'cts the same ohjcct 
by means of a trough, o{)cn at both ends, and ha> ing a 
(Mitition at its middle to divide it into tw'o equal p>riiinih. 
The trough is mounted} and bus})ended on an axis in the 
centre under the partition, in the same manner as a w eigh- 
ing beam; and below this axis is a stop or rest at cacii 
end, upon which the trough falls alternately, as each {lor- 
tion of it is filled with water. The mode f»f admitting 
the water is through an a|jerture, placed exactly over the 
centre of the trougli, so that when one of its ends fulls 
down to discharge its content-s the other turns uj), as¬ 
suming the form of a hop{H;r, and when full, its weight 
occasions it to fall, and thus at tlie same time brings the 
opposite end under the orifice to lx: again filled in a simi> 
lar manner. I'he two rests serve to regulate the quantity 


• The resemblance of llii« raachme to the (ius m^ter will l>c 
obrious, though wntb this difference ia their manner of operating. 
When a Gas-meter is in use, it has the vpper part of the- hollow 
wheel filled with gas, but,the part below it is orenpied Ijv water, 
in order to form a Ixjundary. On the contrary the liitpiid-meter 
has the lower part of the wheel occupied by the liquid, whilst the 
remaining space above is filled with coraprcsacd air. 



/'/(// ft f •** rrrt.' V/f 

A.S CJ[^ ij f^t 9 /* fj 77ft (y Af/ /fo/Jt /n/iiy'fst 

7^^* JST » Vtet^fUMrt-A tff w^tt/ f¥ff/i ^7 r'r« cr/ttt^trt 

/ /n/^/ ft> »V'/ */tftrtf»f^rt f 7' »n rAi r*f4//ff 

f ft) f* 7 r (f,? t}f 4 //jt^/ 

n /n7tf fn // o *fo ntt/ft/ 

f • ft/ /^t //' ' 'tmttt rj tt/ft^/ 

/ ! ftfifv/ (h/f)- at!'' uty/f-u 

/. ./ It 7rtynffii trt wAtr/ /Ac »/»«’>' rruji>>Mt 

' Z/i-rt'Aft f"/•/t nn/A me A 


Fitt / 





/ttt i ittthert. »>/« h'<*t.ti/i t^it Mc*vt ntin^tt t/t< 

/'tt! t ■'•fihtyr, •.! (/'• .''fUtlf ('<'/f <///i H M//' rt' ! hjC 

I h t f> A f/tf tVkt^tC ’ 

/ t) / t/ni ,fii f /rrn/ tfA 

ft /) //.r (f,r/,t ttitcf / /c f/ic iv^t/.f jiA<v 1 / fftl/ct litittfii 

,/ ('/// fUr/ (t/'/Ac /ronqft Utnt ft ttiui* t)te (tiJifff f'g h ',r/i •'/''tif 

( 4 f/ •'/(<■ /"ftt A 

/ fft titfuitf ft' rt,•(//•! /At ij-a/4f ftofit fJtt (Tt>U4ih tt'Imt y't/nf’.t 

ft o fu/{,r,t ff'/’C/ /rtf tAr f/lAV.r et' (At w/Vatl ttrrAr rcn/ttfc/et/ M/f.^ 

f/>t //.ri.f h fi 

A.' /iutchtt fgt nn /ti/tt ti^ttf fot'A III 

CRO&UE.YS PATCNT LIQUID MCTCRS. 





HYDRAUI.IA. 


30i> 

of water require.l tcj fill each [xirtion of the trough; and 
the successive motion of its axis being produced by their 
alternate rising and fulling, the train of wheel-work con¬ 
nected with the machine for the purpose, registers the 
quantity, as in the former craitrivance.* 

In Ixith these machines, the inventor employs the fol¬ 
lowing ingenious device for adapting them to any degree 
of pressure, t>r head of water, under which they may be 
reeplired to ojx*rate; and without this, or some other 
equally efiidont provision, their use would be confined to 
the vtrv few situations of a running stream, where there 
ih scarcely any head of water. In order to effect this object, 
the measuring apparatus is enclosed in an air-tight vessel, 
of .suitable form, strength, ami dimensions, and it is likewise* 
jiiat'etl near to the upper part of tlie vessel, so as to leave 
the necessary space heiieath, for ri'ceiving the water after 
its measurement. The depth or space requinxl for this 
purjiose will dojicml on the pras.sure or head of water for 
which the apparatus is to he adapted. The principle of 
this urrangement consists in counterpoising the head, or 
column of water, by the air contained in the air-tight 
vesst‘1, so that when a sufficient quaiftity has been a'd- 
mitted, it will then otcupy the lower part of the vessel, 
and compress the air in the upper pai*t, until its force shall 
Ik* equal to the pre.ssure of the head of w^ater above it, 
and w'ill thus prevent the entrance of any more, except 
w hen the pressure of the air is diminished, by a quantity 
of water being draw'r* from the bottom of the vessel. 
Hence, a pi|5e leading from the measured water may 
branch off to various parts of a house,, and furnish a sup- 

• This macliine has been successfully trftd, at the Royal Obser¬ 
vatory, Greenw’ich,and many q^hcr establishments,asRHimprove¬ 
ment in the Itain Guage; and it may he seen at Messrs. Watkins 
and Co., Charing Cross. 


X 
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ply at any elevation, in the same maimer as if it commu¬ 
nicated directly vidi the reservoirs; for whenever water is 
drawn, at any part a house, the same quantity will be 
admitted into the air-vessel, and accurately measured. 

Mr. Brunton's cotitrivanceis denominated A Machine, 
Apparatus, and Instrument to ascertain and raster the 
quantity, specific gravity, and temperature, of certain 
fluids in transit,'* &c. According to his own description, 
the measurement is effected by passing the fluids through 
a cylinder, with a piston and rod, nozzle and valve, or 
cock, in all respects like those of a steam-engine; except* 
ing that he jHwfers to pack the piston with leather, when 
the fluid to be measured does not exceed eighty degrees 
of Fahrenheit's thermometer. The principle of his in- 
venti<m consists, in so applying the static pressure of the 
fluid against the piston, as to move it with sufficient force 
to raise a weight upon an inclined plane, during the whole 
range of impulse, and thus generating a power, which at 
the termination of the impulse is capable of moving the 
valves, or cock, and reversing the static pressure on the 
piston, so as to cause a new impulse in the opposite direc¬ 
tion, during wbidi the weight is again raised. Thus 
each impulse generates a power capable of changing the 
position of the cock, or valve, and produces a continuity 
of motion, expressive of the quantity of fluid discharged, 
whkdi is registered by wheel-work connected witli the 
machine.* 

Though Mr. Bninton's invention is ingenious, yet as it 
comprises the objects of specific gravity, and temperature, 
it seems to be moce suitidile for the measuring of spirits 

* Mr. Brontoo’s canhivaace requires msny figures, with proper 
references to docidste its mode of action; and these with a eopy 
of his patent will be found in the Repertory of Arte, &c. for July 
1829. 
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than nrater, inasmuch as their value may be materially 
affected by those circumstances. Hence, probably his 
contrivance might be appHcaMe to the purposes of reve¬ 
nue at distilleries, and in some other cases; but for water, 
those devised by Mr. Crosley, are evidently preferable, 
from being simple in their construction, effective in their 
operation, and requiring little attention when once adapted 
to their place. Partial and limited as the use of such 
measuring machines may have hitherto been, it is pre- 
sumeil, that eventually they will be extensively employed 
by the Water Companies, from their affording a correct 
standard for payment, besides occupying a comparatively 
small space, and being made at a moderate expense. 

If the object of many of the contrivances described in 
the preceding pages be the same, yet some of the principal 
arc so diversified either in construction or operation, that 
|x^rhaps a summary view of their peculiarities may not 
l>e irrelevant. The abundant supply of water to Rome, 
Constantinople, and Edinburgh, being procured from 
high situations, flows to the respective cities by its own 
natural gravity. London, Liverpool, and Paris, are par¬ 
tially supplied by similar means; buf as a considerable 
portion of the water, for the use of these and other places, 
is obtained from rivers or springs below their level, steam- 
engines with a variety of apparatus are required, for 
elevating and distributing it amongst their residents. 

The steam-engines employed at wato'-works are gene¬ 
rally constructed with both lifting and forcing pumps— 
the former being adapted to raise the water out of the 
wells that receive it from the rivers, and the latter to im¬ 
pel it either to lofty reservoirs, or to such domestic cis¬ 
terns, as may be situate above the "level of the original 
source. When the mains are of great length, and also 
laid exactly horizontal, the use dT the forcing-pump be- 

x2 
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iSs.Mitiul for amiinuiucatiug an iiiipuliM.' to the 
cunvni, which iiioy be retarde.l in its course, by friction 
tigainst the interior, surface of the pipes. But the follow¬ 
ing instances will ph|ce the utility and importance of tlicse 
powerful machines in a striking point of view. 

The reservoirs belonging to the West Middlesex 

water-works are constructed upon very elt'valcti ground, 

—that at Kensingt*m l>eing 122 feet, and the other at 

Harrow Hill, 18H feet higher thaji the level of tin* 

Thames; nevertlielc'ss, the whole of the water fi»r their 
* 

purposes is conveyed to them from the river, by a train of 
iron pijKs nearly two feel in diameter, and several iiules 
in length, gradually ascending to their resjiec^live suiii- 
iiiits. A siniihu- method is likewise adopted for convey¬ 
ing water from the Thames to the reservoirs of ll»c Cheb 
sea,—the Grand Junction, and several other water-work.s 
which supply Londem and its vicinity. 

Wherever the trmnsof pipes for conveying water from 
its *source have a considerable ascent, as well as great 
length and large dimensions, if the vast quantity which 
they arc adapted to contain were allowed to exercise all 
the force of its ^avity to the highest elevation, without 
aljy interruption, from one extremity to the other, its 
pressure would lend to produce such a rc-actiun upon tiic 
power of the steam-engine, as would materially diminish 
its effect. Hence, to obviate this inconvenience, at 
different heights on the mains arc placed self-acting 
valves which regulate its retroaction. These valves are 
made with iron, and consist of a strong frame, having a 
door or lid nicely fitted to it with hinges, so ns to open 
when the water ascends, and to shut by its backward 
pressure. 

In liondon, and mai>y other places, each house is gene¬ 
rally provided with one or more cisterns of adeauate 
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(liniensions, and llie water flows into them only at certain 
regular pericKls, by the opening of valves, fixed for that 
ptir{K>sc at convenient places on the principal mains, which 
convey the water along every street. This kin<l of ma¬ 
chine is commonly constructed of an iron frame, with a 
sin(M)th iron plate accurately fitted to slide up and down 
in a groove, and attached to a screw, which raises or 
lowers it, so as to permit the water to fill the cisterns, or 
slop the current when they are properly supplied. It is 
usually called a screw or slide valve. For the purpose, 
also, of regiilaling the flowing of the water to the cisterns, 
each small pi}K*, employed for conveying it from the 
mains, has a bra.ss ccx;k affixed to its extremity. The 
valve of the code has a wjnare projc'cting j)in, to whidi 
is ailndK'd a eop|x'r rod with a globe or ball adapted to 
rise and fall, so that its ascent, by the filling of the cis¬ 
tern, closes the o]>cning when it is quite full. 

Though ihe natural tendency of water l)e to flow clown 
a declivity, yet the levels of different parts of many 
towns are very irregular, and therefore require the pipes 
to he plaecxl either in ascending or descending directions, 
according to circnmst<*incc^, so as to adapt them to dif- 
fc*rent situations. The course of the water Iwing thus 
renderi'd undulating, its cmrcnl sometimes cnc^ounters 
interruptions by the air disengaged from it collecting in 
tile pi{x?s, and this particularly occurs when they are not 
kept completely filled. Hence, contrivances are necessary 
for its discharge; and one of the meflh^s employed is 
that of opening the orifices,—called plug-pipes,—which 
afford the supply of water on occasions of fires. The 
same object is cffec*ted at Eilinburgh by means of ciix;uhir 
cast-iron boxes, about four feet high, and cm#&ot and a 
half in diameter, which, Ixang affixed at the summit of 
cadi dcilivity, are opened hv the surveyor of the works, 
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kHKy two or three daye, in order to allow the air to 
eecape without any loae of water. 

Vbe wxiroea whence dHRerent places derive their sup¬ 
ply are so various as to be deservii^ of notice. At Liver¬ 
pool k is obtained^lkini Abundant springs in its vicinity; 
hcit at Manriieater it is collected fironi the lands surround¬ 
ing the r e a erv o i ts^ which are constructed to receive and 
pre s er ve it for distribution; whbst an exuberance is 
cured for Greenock from the small streams, which the 
dews and rains produce in the neighbrniring mountains. 
London and Glasgow are chi^y supplied by the grand 
rivers on the banks of which they have their respective 
rites. 

Tha water ftunisfaed to Edinburgh, and in part to 
Liverpool, being conveyed directly from springs, is natu- 
lidly pure and limpid; and the abundance flowing to the 
flnmer enables the inhabitants to have the use of it with¬ 
out limit or restraint But according to an estimate made 

rile quantity that each inhabitant of the respective 
places daify receives, k amounts, cm the average, at Lon¬ 
don, to about ten gaUoOi,—at GPisgow, twelve,—at 
Edinbittgh, seveirand a half,-Mit Manchester, five and 
a half,—and at Liverpool ahont three and a half gallons. 
Glasgow, Greenock, and rimt port Lemdon in the 
Chriaea Company'll district, are supplied with filtered 
wntmt nod the extenrive and complete success of the 
opetation at rim cstaUiriinNiits, will probably lead to 
its adoprioB aiwvcry other, where the water is obtained 
fkom riven. The^pcaerioe indeed appears indispensable, 
in mder to obviate the ofcjectidns of the fiuridious; and 
though it weald ooeaskm some addition to the charge for 
it, rim ottot wouM be a trivhd consideration compared 
with the advantage of a constant supply of pellucid water. 
The prices for k vary in dURrent places, and even in the 
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same placse, according to circumstance but m every one 
they are moderate for the advantages alluded. 

At London, Liverpool, Edinburgh, and several other 
oondderable places, the prim^Ml establishtoents have 
provided the means of supplying watorto all the different 
stories of the highest houses, within the Undts cff their 
distribution; excluave of an abundant quantity for every 
useful purpose, exting^sldng fires, &c.; hence their 
c^[)erations are the moat complete and effective of their 
kind. As works of this descripdaa evidently afford the 
means of easily obtaining A plentiful supply for any im¬ 
portant object, the expectation may, perhaps, be confi¬ 
dently indulged, that wherever they are constructed, the 
inhabitants will be stimulated to construct ctgpachus and 
convenient baths for their general acoommodation. The 
utility of sudi contrivances would be obvious, in their ten¬ 
dency to promote the healthful and cleanly pracdoe^pf 
bathing. Hence, the habit might become common both 
among the refined and less cultivated resIdeiMa of Britain, 
so that even in this partimi^^ wq might challenge a com¬ 
parison with the^npeple d fny nfher country, on the 
surface of our habitable globei . • 

It has bean estimated tlMd the, 11^ {dpes of different 
dimensions, laid in varmua directions^ to #upply Ixindon 
and its iddnity, meseure from one , to two thousand miles. 
Probably all towns having a laige ptqmlatkni, will even¬ 
tually adopt plans similar to those fitr^^supplykig the 
metropolis, and pn^ yatyr low 

situations into Iclty reservoir^.itoan be most 
conveniently, readily, and cheaply conveyed to the In^ 
bitants, for domestic and other purposes,. If great pn^t 
do not accrue to the peraons who may first engage to 
furnish the caffital for aooom{disbing such inqiortaDt 
works, it may be fairly presumed that the results.will 
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ultimately prove ligaeficiaJ, esjjecialiy in places where Uuy 
shall originate in the public exigences, rather than in the 
spiiit of avaricious $|)eculaUon. 

Among the benefits whicli large towns may derive 
from establishing water-wtwks, must lie tMuimcratcd, their 
furnishing ample means for cleansing all subterranetais 
drains, and therefore removing the annoj'ances to health 
and cxnnfort which would otherwise result from them. 
'Ilie stupendous sewers of Rome luive often been a|)- 
plauded for their utility; and those of London arc more 
extensive, though less in magnitude. As early as the 
time of Henry VIIL, tlie care and management of these 
structures was particularly provided for, by Act of Par¬ 
liament. Probably such wa.s the case hmg before; bvit 
subsequent Acts havcconfidetl lluir superintemlanee to a 
considerable number of oommissiQners, who aa' invested 
with |x>wers to preserve them in gmal condition, by con¬ 
structing and repairing any that may be iiccessary, anil 
likewise to compel the inhabitants to pay the exjKmse that 
may be incurred. Some of the sewers have a perpen¬ 
dicular diameter of five or six feet, 410 that tJie currents 
[iroduced by rain,* and the abundance of water w'hicli 
constantly flows into them, from the great supply of the 
different water-works, eflectually cleanses them; yet us 
these operfUions are not commonly exposed to public view, 
their advantages are not duly appreciated. 

This compendious and imperfect survey will, perhaps, 
exhibit the superioiity of modem science and art, in a 
comparison with those dT the ancients. The Roman 
aqu^ucts,—the machinery of £gypt»—the Souterazi 
of Constaiitinople, and some other contrivances of former 
times, strongly excite our curiosity, and claim admiration; 
but liow obviously inferior are they, in many resiKcts to 
the ingenious inventions of a later period for similar pur- 
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)X)8et$. (having disclosetl by what means the 

potent agency of steam may be employed and regulated, 
for almost indefinitely augmenting mechanical force, the 
skilful apjjlication of this great elastic power, has facili¬ 
tated the execution of jdans for affording an exuberant 
supply of water to any city, whatever mtiy be its extent, 
—the loftiness of its buildings, or the number of its 
population. By the aid of steam-engines every difficulty 
of situation is readily overcome; and thus the genius and 
skill, of a recent era, have in a great degree superseded 
the labour of ages,—tended to obviate tbe expenditure of 
millions, Ix'sides rendering the devices of our progenitors 
useless, for the purposes which originally occasioned their 
construction. Hence, the most important, useful, and 
adinirnble objects may be accomplished, without having 
recourse to the pmnful and dcfgniding drudgery of slaves, 
as was heretofore the case in some countries, llic toil of 
domestics is also diminished, bv the waters of distant 
rivers, and fertile springs, being now readily and constantly 
conveyed into the interior parts of our dwellings,—even 
to our sleeping-r(x>Bi6 aud fire-sides. Thus have science 
and art largely contributed to the ejfigeiices, comforts, 
conveniences and enjoyments of social life, though we may 
not have structures resembling either in form, or magni¬ 
tude, the superb Aqueducts, Thermos or Naumachifv, 
of the Romans. 
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CHAPTER XVII. 


Agency of Nature in accomplishing apparently simple but great 
porpoees* Remaihalile of Evaporation. Experiments 
of ^uanure; CalculalKHia of Biibop Watson and Dr. Halley. 
Estimate of Eain in different latitudes by M. Humbolt and 
T>r. John Dalttm. Abundance of Water suspended in tlie at¬ 
mosphere, when Uie rity 8|^>ears very rlemr. Velocity and 
effects of Winds. Constantly varying modificattons of the 
Earth’s surface, bat its equilibrium preserved. Difference in 
the jn^tqierttes of Water; causes of its l>cing hard or soft. Rain¬ 
water. Rivers. Stagnant Water. Men prefer it transparent, 
but soom Animala occasionally render it turbid before they 
drink. Praetke in Italy of mixing Salt wiUi it. Qualities of 
Water in its natural state. Statements of Dr. Henry and Dr. 
Tomer. Transparent Water desirable for beverage, &c; mode 
of obtaining it in Turkey. Springs, natural filters. Import- 
anceof FUtratUm of Watmr procured from rivers. 

Sevxeai. veiy striking facts relating to tlie subject of 
water, exhibit the incessant agency ,i|C nature for accom¬ 
plishing momentous purposes; whilst others favourably 
dis|day the varied energies of human intellect, in forming 
oontrivanees to remove obstacles, and overcome difficul¬ 
ties, which) in peculiar eases, apparently interfere witlt 
the wants and comforts of mankind. The large quan¬ 
tities ^ %rater coUeeted to supply Constanrinople and 
Greenock corroborate this assertion; and may authorize 
a few remarks coocemuig the origin of those nume- 
itAM riUs, whldi generally fill their capacious reservou-s. 
Although it may escsspe die notice of an unreflecting 
observer, the tourew whence th^ may be traced is the 
evaporatiofi constantly operating over the surface of our 
terraqueous globe. The atmospheric air secins to be 
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a principal agent in producing this effect, inasmuch as it 
contains such a portion of heat as not only converts the 
water into vapour, but also occasions the union of air 
with water, when both come into contact. A familiar 
instance illustrative of this fact frequently occurs after 
casual showers in windy weather; for the public streets 
and roads rapidly become dry, even in cloudy days, when 
the direct rays of the suti seems to have no particular 
influence. 

Different philosophers have made a number of experi¬ 
ments to ascertain the caparity of atmospheric air for 
holding water in a state of solution. The results of 
those by M. Saussure led him to conclude that eleven 
grains of water would unite with a cubic foot of air; but 
in general the quantity varied from flve to ten grains. 
Bishop Watson estimated the produce of evaporation 
from an acre of ground at more than 1600 gallons, 
during the space of twelve hours in a hot summer's day; 
besides his experiments for the purpose were made whilst 
the earth was apparently very dry, and when no rain had 
fallen for a considewble tima 

Though the circumstances already mentioned show 
that abundance of moisture is constantly present in the 
atmosphere, yet there are others that demmistrate the 
wonderful extent of natural exhalation. Three-fourths 
of the surface our habitalde globe being occupied by 
water, and covering an area of about 145 millicms of 
English square miles, the quantity evaporated ffom the 
Mediterranean Sea alone will afford a criterion for a 
reascmahle conclurion on the suliject. Somie experiments 
made by Dr. Halley countenanced his inlerenoe, that 
one-tenth of an inch of the surface of that sea was daily 
raised in the form of vapour. Hence, he observes, that 
“ Every ten square inches of the surface of the water 
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yields in vapour per diem, a cube inch of water; and 
each square foot, half a wine pint; every apace of four 
feet'square, a gallon; a mile square, 6914 tons; a 
square degree,-^suppose of sixty-ntne English miles,— 
will evaporate thirty-throe millions of tons: and if the 
Mediterranean be eatimated at forty degrees long and 
four broad, allowances being made for the places where 
it is broader by those where it is narrower, there will l)e 
160 degrees of sea; and consequently the whole Mediter¬ 
ranean must lose in vapour, in a summer's day, at lca>t 
5280 miUimts of tons. And this quantity of vaj^onr, 
though very greats ts as little as can be conduded from 
the experimetit produced ; and yet there remains another 
cause, which cannot lie reduced to the rule,—namely, 
the windsj^whereby the latrfacc of the water is liektd 
up, somewhat faster than it exhales by the hi'ot of (iu* 
sun, as it is well known to those that have consideredi 
those drying winds wMch sometimes blow. 

•‘The Mediterranean receives these considerable river-*: 
the Iberus, the Rhone, the Tiber, the Po, the Danube, 
the Nieeter, the Borpo^enee, the Tbrar/r, and the Ni/e, 
all the rest beittg t# no great note, and their quantity of 
water inconsiderable. We win siqipose each of iheiit^ 
nine rivers to Imng down ten times as much water as (he 
river Tharaesy^-'^iol that any of them is so great in 
rcality^-^<-^4mi to c^pro them all the small 

rivulets tlwt lUU into the sea^ which otherwise 1 know 
not how to allotr ibr. 

“ To calculate the water of the Thames, 1 assume that 
at Kingston Bridge,- where the 6ood never readies, and the 
w'Btcr always rtiiis down^ the breadth of the channel is u 
buDdrodyards,and itldeptli throe, it being rwlueed lo an 
equality, in both which supfiosiiions I am sure I iak<.‘ lo 
the utmost. Hence, the profile of the v. uti-r in ihi.s place 
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is 300 square yards: tliis multiplied by forty-eight miles, 
—which I allow the water to run in twenty-four Imura, at 
two miles in an hour,—or 84,480 yards, ^ves 25,344,000 
cubic yards of water to be evacuated every day,—that is 
90,300,000 tons per di&n; and I doubt not but in the 
excess of any measure of the channel of the river, I have 
made more than suRiotent allowance for the waters of the 
llrent, the Wandel, the Lea, and Darwent, which are all 
worth notice, that fall into the Thames below Kii^gstor. 

Now if each of the aforesaid nine rivers yield ten 
times as much wat^* as the Thames doth, it will follow 
that each of them yields but 203 millions of tons per 
dienu and the whole nine but 1827 millions of tons in a 
day, which is hut little more than one-third of what is 
prt)vcd to be rmsed in vajwurs out of the Mediterranean, 
in twelve hours’ time.” 

Other facts having a reference to this subject are like¬ 
wise deserving of attention. As it became an object of 
incjuiry, whether the rain and snow, usually failing in the 
course of a year, would produce a quantity of water 
equal to that, whicdi the rivm^s, .BU]q>lied by springs, an¬ 
nually discharge into the ocean, various calculations w'cre 
made for the purpose, and they idtowod the inadequacy 
of such a source. But the experiments of Or. Halley 
upon the effects of evaporataon, demonstixited it to be 
the efficient cause of the abundant supply of water; and 
the immense volumes of vapour, constantly exhaling from 
the surface of the terraqueous globe, probably afforded 
even a greater quantity than seemed to be requisite, to. 
compensate for any deficiency arising from the other. 
Afiothcr cause that was not known in Or. Halley's time 
may also be stated; and although apparently trivial, it 
certainly aintributes a portion towards the mighty mass. 
The artificial flames eniployetl ti» illuminate our private 
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dwellings, or to dispel tbe darkneis of the midnight houn« 
in the public streets, eomtanlly {ffoduce water, by com- 
bimog the elenenti that go to its ibriBiatbn. This is 
one of tbe disooivenes of modem diemistry. 

Natural evaporation has excited a high degree of 
curiosity amongst philosophical observers, and their in¬ 
quiries and speculations, have been equally interesting 
and instnietive. Though the moisture contained in the 
atmosphere forms the ckmds, yet the rarefaction of the 
air renders it incapable of sustaining them at an average 
height more than about a Dnle»-4beir ele\’ation vary¬ 
ing from 4600 to 7600 feet and even as usually 
saturated with vapour through this large space, it has 
been calculated that the whole quantity of water held in 
aolution, would not fonn a mass e»!eeding 6ve inches in 
depth. Hence, it wOl be evident, that as the quantity 
of water annually fidling fVom rain and dew, probably 
amounts tom thirty^Ove to nearly forty inches, in order 
to produce this dfect, the frequent renewal, or constant 
accession, ci atmosphmic^moisture, becomes essential 
during the oourae d ihn year. 

The fact has hkewise hinn ascertained, that a greater 
portion of rain descends whilst die sun is below, than when 
it is above, the horixon; and though the whole quantity, 
annudlly upon the sodB ordinarily omaposing the 

suiihoe the earth, may amount to nearly forty inches, 
yet about thirty inrims are exhaled by evaporation. Its 
proportion, hower^t varies acoording to the temperature 
of different ^matee, and the average is greatest at the 
equator, hut fioca^hat point the quantity gradually de¬ 
creases in a dhaetion towaids tbe po^ 

Another ramarkable orcumetanoe is the number of 
rainy days, which ooeur in different latitudes. Notwith¬ 
standing tbe depth d rain be annually greatest within the 



HYDRAULIA. 


S19 


torrid zone, nevertheless, it appears that the number of 
days, when it falls, is comparatively small, and that it 
progressively increases in advancing from the equatmr to 
high latitudes. But to this statement there are excep¬ 
tions, for rain seldom or ever falls in several tracts of the 
torrid zone;—such for instance as Sahara desert in 
Africa,—large part of the shore of Peru, and the low 
coasts of the Caraccas. Even in some high latitudes, so 
trivial is the quantity of atmospheric moisture, that it 
scarcely ever rains. 

M. Humbolt has given an estimate as an approxima¬ 
tion to accuracy, of the probable quantity of rain which 
annually falls in different parallels, calculating its depth 
in English inches. According to this,— 

In Lat. 0^ it amounts to 96 inches. 


19®. 


45®. 

.29 

60®. 

. 17 


From various observations, the followii^ results have also 
lx«n deduced, with regard to the average quantity of 
rain annually falling, at the sefand places enumerated:— 
At Grenada .... in 12** H. Lat it was 126 inches. 


Cape Fraocais.. 

19-46. 

......120 

Calcutta. 

22-23. 


Rome. 

41-54. 


England. 

53® . 

.: 32 

Petersburgh .... 

59*16... • • 



In En^and, however, it varied at diflhrent places, and 
though the result of six years' observation, at Oxford, 
produced an average of less than twetity.^two inches, yet 
at Tottenham, the quantity in 18fl, exceeded thirty- 
three inches. Mountains and rievated places seem also 
to have considerable influence; fSr it has been cdbserved 
that at Kendal and Keswick, from sixty-seven to sixty- 
nine inches of rain annually fall, but only about twenty- 
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four inclu's flesccnd in the level country, mid iicnr the 
RoR.coast. Similar e0ccts have likewise been remarked 
as occurring at Geneva and Paris;—the former having 
an annual fall of rain amounting to forty inches; whilst 
at the latter, though SOO miles nearer to the sea, it dm^ 
not aven^ quite twenty inches. Numerous observations 
induced Dr. ^ohu Dalton, of Manchester, to infer that, 
in England, rain annually deposits tiiirty-one inches of 
water, and dew, five inches. Many other instances of 
the diversified rq)eratioii» of nature might be addiiceil; 
but tlie few whi^,bave Ik'cii given, will aflbrd an anijde 
illusiraticMi of thdr oliject. 

All solutions being facilitated in pro]xirtion to the de¬ 
gree of heat concerned, in effecting them ; henct*, evaj»o- 
ration is increased in the same ratio, as the tetn|K rature 
of the air becomes augmented. This is rendered obvious 
by the eihalatioos of our climate, from the vernal to the 
autumnal equinox^ which art' found to be almut four 
times the quantity of that, produced during the jKriod 
which elapses between the autumnal and the vernal, 
'fhe vapour generally <M»ufacs the lower jmrt of tlie 
atmosphere, but itaomethul^ ascends very high, foi ining 
those light and lieautiful clouds rjften observable in I lie 
driest seasons, when the sky is very clear; thus affording 
evidence of the* abundance of water constantly existing 
in the air. Indeed, cv'aporation may he deemed the pri¬ 
mary cause of dews, niist^ rain, &c.; and although the 
ocean be salt and father bitter, the water exhaled is free 
from any admixittm of such qualities. 

Invisible, as may be the minute particles of water, 
when exhaling from the occan» or the land, yet asceiniing 
by thrir levity, and a^^egating, they form the clouds 
which afterwards descend in rain. Others also bt’ing 
attracted by the earth are deposited iipni its Ikjsoiii, ami 
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<ilhcr jx’nctratc its port^s and fissures to supply the 
springes, or gradually accumulating and combining, flow 
in little streams down to the valleys, where, by their mul¬ 
titudinous union, they become great rivers, constantly 
rushing to disembogue their contents into the itcean, to 
be again returned to the atmosphere by exhalation. 
Hence, the same fluid incessantly circulates, either to 
satisfy the wants, and contribute to the enjoyments of 
animated beings; or to afford its aid in the processes of 
vegetation by fuitiishing nutriment to the forests and the 
fields, with tlieir exuberant variety of f<|liage, fruits, and 
flowxTs, investing ** our diurnal sfAere” with gratd^ul 
verdure, or enchanting beauty. 

How tndy admirable, therefore, is the provision for 
widely and universally diffusing thb useful element, and 
distributing it over the surface of lands far distant from 
t he ocean ! The air being agitated by various causes pro¬ 
duces those currents, usually denominated winds, which, 
ill many cases sweep over a vast space, with a velocity of 
more tlum sixty miles in a minute, and thus convey nu¬ 
tritious moisture to the trees, and |dants, and flowers of 
every soil, and the most arid 'At the same time 

they also minister to the supply of innumesrable springs 
and rivulets, whose united effects compose the immense 
mass of water continually Ailing the channels of magni¬ 
ficent rivers, and forming mighty toii*ent8, that flow back 
to that grand source whence they were taken in the mi¬ 
nutest particles! Nature, ever bounteous and beneficent, 
thus regularly and perennially perfonns her ‘^myirtiBrious 
round'' of operations, to subserve the purposes of animal 
and vegetable existence; but whatever changes affect the 
relative position of the minute ppris eff matter consti¬ 
tuting our habitable globe, and constantly varying as may 
be the modifications of its general surface, yet from the 



reciprocal iiiilucnce of causes, aiul eft«x‘ts, tiie mass always 
remains the same so as preserve its equilibrium. 

Many domestic as as various other operations, in¬ 
dispensably requtre» not only aalubi^us, but sqft water 
for their purposes. Transparent, however, as spring- 
water may generally be, yet by passing diruugh certain 
strata, it often becomes combined with sulphate of Units 
which renders it Aard, and consequently un6t for wa-ih- 
ing and different other uses. Occaisioiially loo the mu¬ 
riates, sulphates, or carbonates of soda, magnesia, or 
lime, and also the oxide of iron, &c., are di.s.solved in it, 
which produce a brackish, and an unpleasant taste. Thu-> 
a diversity of circumstances affect many springs that con¬ 
tribute their aid to form rivers, which, nevertheless, fur¬ 
nish very pure and soft water; but its quidities unilergo 
an alteration, by rapid motiem, and exposure to the action 
of the sun and air. These occasion the decom|x>sition ot 
salts which they may contain;—^the carbonic acid likewise 
escapes, a precipitation of the earthy particles mixed 
with it takes place, and thus tlie water becomes purifiwl 
and is rendered soft. Besides rain lieing commonly softer 
than the water derived from other sources, the great 
quantity, which falls and dows into the channels ot 
rivers, and passes over a considerable surface, materially 
inqjTQVes the qualities of the whole mass, so as to render 
it preferable to that immediately obtained from springs 
for a great number of economical purposes. 

When water it eondned, without liaving any motbu, 
either by a current pamhig through it, or oUierwisc, it 
generally acquiree an unpleaiant odour and taste, parti- 
colarly in hot weather. In tliis state it abounds with 
aohnalcuhn, genoratod during the decomposition of ani¬ 
mal and vegetable maltw, which occasion its opaque, 
coloured, and repulsive apfieaiance; consefiuently, the 
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piitrcM'ence attending ttie grailual de<'ay of the animal 
and vegetable substances render it o^ensivc to the senses, 
as well as objectionable and unwholesome for beverage 
and other domestic uses. Operations of this kind, how¬ 
ever, constitute a necessary part of the grand sj'stem of 
the universe,—silently but powerfully concurring to 
maintain and regulate its harmony. The decay and 
dissrdution of some bodies seem to be absolutely essen- 
tial t(» the formation and existence of otliers, having the 
•^aiiie ends, and in their turn, being liable to similar 
mutations. I'he sc'paration into the elements originally 
conjjxjsiiig them, adapts their properties to effect import¬ 
ant pur])oses in the economy of nature, affording to 
.aniinated Iwings the power of sustaining and preserving 
vitality; and to vegetation tlie means for performing its 
curious and astonishing functions. 

“ All are but parts of one stupendous whole.” 

Among the properties of water which have most fre¬ 
quently formed the topics of disquisition, is that of its 
salubrity in a pure .state, with the danger of its use when 
impure. These have been copiously dilated upon by 
medical men and others who have repi*esented it, in some 
easels, to be the cause of the most serious maladies; but 
their opinions have “varied with the varying hour;" 
and it is rather singular that the most zealous and posi¬ 
tive in assertions have generally refrained from explaining 
their notions of purity. From the tenor of their state¬ 
ments, it may, however, be inferred that it chiefly con- 
si.sted in transpareney; but strong as may have been 
their expressions, they did not adduce either facts or 
experiments, so connecting causes with eflfrcts as to de¬ 
monstrate that, in any in.stance, particular diseases really 
proceeded from the use or condition of the water, which 
was the object of reprobatkm. 



Delusive pretensions have often iinposisl upon iuininn 
infirmity ; anti it has been the common practice of pro- 
jtx'ttirs and speculators to enjploy them for the purfxjsc of 
realizing their own sordid views. But instinct—that 
wonderful faculty,—which guide8*Hhe half-reasoning ele¬ 
phant,^ as well as other animals ranging the wootls and 
the fields in search of proper and healthful aliment for 
their support, furnishes a puzzling problem for solution 
by the pure-wat(*r-pbilosophef«, wim st> streniamsly con¬ 
tend that fur water to be salubrious, it must be limpid. 
When cattle go to a clear stream to allay their thirst, 
they often abstain from drinking till they have rendered 
the water turbid by stirring up the sediment with tlieir 
feet. Will it Ik* utm-*asonable to infer tliat nature teaches 
quadrupeds tiiat in such a state it is not only wholesome^ 
but actually medicinal 9 Can any prwf Ik* atlducetl of 
this practice ever having affecte<l thrir general heahli 
As the above fact is well known, wliat reawm authorizes 
the presumption of its pnalucing injurious effects ujK)n 
mankind ? In regard to the Sidubrity of water, gratui¬ 
tous assumption imsanctioncd by the semblance of jm>- 
bability seems to have been relied upon, rather than fair 
deduction, or positive demonstration. 

In Italy the inhabitants frecjuently mix salt with 
water, both to pre>t‘rve and communicate a flavour to it. 
Probably the fastidious in tins wuntry would object to 
such an admixture, as incompatible with purity and 
salubrity; but chemistry teaches us, that during the 
decay and decomposition of the animal and vegetable 
substances spread over our fields, taiU as well as animid- 
culsa are produced, which the descending rains wa.dj from 
the surface of tlie soiH and they eventually find their way 
into the rivers to mingle with their currents. Neverthe¬ 
less, does any person ever hesitate to drink the water of 
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a rivulet, cm* entertain the slightest fear of its proving 
injurious? Indeed to indulge sc^ueaniish notions against 
its salubrity is obviously unreasonable, when such is the 
condition in which heaven has bestowed this ineffable 
blessing upon man. 

Perhaps the subsequent statements of two eminent and 
enlightened chemists may tend to reconcile the fastidious, 
or prejudiced, by showing to them, that complete purity 
is not a property even of the purest water furnished by 
ilu* usual o|ierations of nature.—“Water is never pre¬ 
sented by nature in a state of complete purity. Even 
when collc*ctcd as it descends in the form of rain, chemical 
tests detei’t in it a minute |wrtion of foreign ingredients. 
And whc'n it has l)een absorlKHl by the earth,—has tra¬ 
versed its diff'erent strata, and is returned to us by springs, 
it is found to have acquired various impregnations,”* 
“ Rain-water collcjcted in c'lcar vessels in the country, or 
fresidv fallen snow when melted, aflPonls the purest kind 
of water that can be procured without having recourse to 
di>t illation. The water obtained from these sources, 
however, is not absolutely pure, but contains a portion 
of carbonic acid and air, absorlied frcnii the atmosphere. 
It is remarkable that this air is very rich in oxygen.”*f- 
If such therefore Ik* its natural condition, it may be 
rea.sonable to presume that with thesi* qualities, it is best 
adapted for the most important purjwses of animal and 
vegetable life. 

Transparent water, however, being desirable for beve¬ 
rage and many other purposes of human life, it is conse¬ 
quently held in great estimation by the pe<iple of every 
country. In Turkey it is an object of particular attention; 


• llvurys EUnwnU of Chrmi.ifri/f vqI. ii. p. 516. 
t Turner' A Chemistry y p. 801. 
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and die inhabitants pracdoe the foUowing stmpie method 
of fiUratitHi, which shows the fiudlity witli which clear 
water may be obtttncd, in almost miy situation. It con¬ 
sists of two wells fwmed neakr to each otlier, with a com¬ 
munication at their bottoms;—^both are lined in the in> 
side with well-beaten clay, or simte cither substance* to 
render tliem impcrricnis to water. When thus prepared, 
they are nearly filled widi gravel and sand* leaving the 
largest spacx* in that which receives die water intended to 
be filtered; hence, it is rffndered perfectly limpid by de¬ 
scending through the sand and gravel in one well* and 
rising through similar strata in the other :—the former is 
genenally the highest and most capaciou& It will lu' 
obvious that the same process may be practised oti a smail 
scale by means of casks, or other wooden vessi^ls, having 
a ooniicction formed in tlR^ir bottoms by means of a pi|)e. 
Such a })lan is readily apjilicable, and would lie useful in 
viUnges and farm-houses* where the only s\ipply of soft 
water is derived either from a rivulet in tlieir vicinity, or 
tbc rain collected as it flows from the roofs of the build¬ 
ings. Hut whether filters be natural or artificial, and 
whatever modifications may be given to (he form of the 
latter, for the purpose of rendering them attractive to 
die sight, the same simple principle regulates their 
agency. In fact many of the artificial filters are con¬ 
structed Ity fixing a sponge in a tube, or placing at its 
orifices bags of sand, pulverized charcoal, &e., through 
wbkli the water slowly percadatra, and flows into a glass 
or earthen vessel adapted to receive it. 

Springs being filters formed by ludure, their effects 
have suggested the usefiatl cemtrivanoes^ wh^ art em¬ 
ploys to imitate her'processes; and the filtering reser- 
vedrs, ccsistnicted at Chelsea, Glasgow, Gti^nock, and 
other places, demonstrate the practicability of quickly 
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purifying large quantities of water. The complete suc¬ 
cess of these attempts furnishes the strong^t evidence, 
that the population of large cities and towns may not 
only receive an abundant supjdy from rivers, but also at 
the same time be completely deprived of all objectionable 
matter, before it is conveyed to their houses. At dif¬ 
ferent periods, in consequence of rains, as well as from 
other causes, mud and animalculm becoming mixed with 
it, render its appearance both offensive and unsuitable 
for many iin|)ortant purposes; hence, on such occa^ons, 
filtration is particularly desirable to remove the feculence, 
and restore the water to that limpid state, which equally 
gratifies the sight and the taste. As the different esta¬ 
blishments at present supply it at a very cheap rate, if it 
were filtered, and the price proportionally increased, the 
cost would still be trivial, and it would moreover effec¬ 
tually obviate what has hitherto furnished the chief 
ground of complaint—its feculent and turbid condition. 
Probably at no very distant period, the desirable practice 
of filtering the whole of the water supplied from rivers 
to the inhabitants of great towns for domestic use may be 
universally atlopted; and if this shoilld be the case, the 
Water Companies will add another positive benefit to 
those, whtdi their exertions have heretofore rendered to 
the community.* Such a measure would likewise tend 
to dispel the prejudices of the fastidious, as well as pre¬ 
vent the alarms and delusions of schemers and empirics, 
who are ever on the alert to promote thar own view's, and 
attain their owp ends, by frightening the timid, or im- 
})osing upon the credulous. 

• In several recent Acts of Parliament for improving water- 
works, a clause hat been inU'oduced to compel the supplying of 
filtered water. 



CHAPTER XVIII. 


Tlic propensity to speculute nt the begiuuing of tlic present cen¬ 
tury. Schemes for hupplying water to the imetri>{M>lis. Ksta- 
blishment of various new Water ('omj«inies. Competition 
amongst those situate north of the Thames. Mr. M. Angelo 
Taylor's Act. Anti-nionoi»<»ly .Association. Project of the 
Marylebune Select Vestry. Parliamentary Inquiry in ; 
Entlence and Report on the subject. Number anil variety ot 
schemes propounded in IS24 and IS'iT). The Thames' Water 
Company, its object and magnitude. Mr. Martin\s oniamental 
plan, including fountaiiis, baths, Ne. near to Hyde J’arli. 

The Iwginiiing of the prc.sent century was chnrncterizttl 
by the apftearance of almost innunicrable projects, some 
of them magnificent, some uscTui, anti not a few that 
strikingly indicateel the futile (pialifications of the }H‘r- 
.sons who broacitetl them. Magnitude of ct>st, utility of 
purpose*, or difficulty in their exetrution, seemed to be 
considerations of trivial moment. Schemes for con¬ 
structing (l(K‘ks, canals, water and gm^w-orks, bridges, 
and variou.s other objects w’crc daily brought fortli in 
the metrojK)lis, which was the principal theatre of dis¬ 
play for wonder-working professors of talent and clis^ 
covery. Many of these projectors being totally unac- 
qucuntc*d with the simplest elements of science, as well 
os deficient in practical acc[uirements, nevertheless as¬ 
sumed the title of civil engineer, and confidently pro¬ 
pounded very exfiensive plans,—affirming that if the 
pecuniary means for accomplishing them should he 
furnished the resulting advantages would be incalculable. 
Pictures so enchanting induced minilKTs of people to 
join in random, avaricious speculations; and thus che- 
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rjhliin" itleu> of easily obtaining large fortunes, they 
indulged in golden dreams until awakened from their 
reveries by painful (Hsap|>ointnient, or positive indigence. 

At this era the projKisids were made for c^mstructing 
the East London, West Middlesex, Soutli London and 
(Irand Junction Water-works. The great increase in 
the number of houses apparently rendered them desirable 
objects for enterprise; and various circumstances seemed 
to ct)nspire for ensuring success. Nevertheless, afte 
enormous sums money had been expended in con¬ 
structing litem, and evident as mbs their utility, they at 
first rtHLvivtnl scarcely any encouragement. Consequently, 
to obtain attentitjn and favour, they offered to supply 
water at a much lower rate than had usually been jtaid, 
which <x'ca.sioned a contest between the old and new 
Water Companies. 

The rivalry among the companies continued for several 
years, at a great expense and loss to all the jjarties con- 
(cnied, winch rendered it probable that ruin would even- 
Jiially ensue, if con.siderations of prudence did not occa¬ 
sion its termination. Circumstances, therefore, strongly 
inqxjlled them to enter into an agreement, by which each 
engageil to confine the supply of water to a particular 
and deffnod district. 'JThe arrangement l)etween the 
New Biver and the East London Companies was effected 
in 1815, by a deed which reciprcxally imijoscxl heavy 
penalties for every violation of its conditions. Though 
this agreement terminated the competition in the eastern 
part of the metropolis, yet it continued between the New 
River, the Clielsea, the West Middlesex and the Grand 
Junction Companies, till the latter part of the year 1817, 
when they severally engaged to cxlhfine their operations 
w'ithin certain limits; and to avoid interfering wdth each 
other. The parties abstaincti from entering into any 
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eugageuietit by a Rpecifie )«gal document; hut the va¬ 
rious districts then formed, whidi each company now 
exciustvely suppHcs; and at the same time they reapcH*- 
tively agreed to make compensation for the pipes, that 
each should give up to the other. 

As the Water Companies sustained considerable loss 
during tlie ardour of competition, wbcii the several por¬ 
tions of the metro}x>lis that each was exclusively to sup¬ 
ply had been determined, tliey ventured to advance their 
rates to the same scale of prices ns had iKxm willingly 
paid prior to the ixmtest. lliis return to the original 
charge caused much discontent, though its amount 
afforded noOTelv a very motiemte remuneration for useful 
exertions, and the employment of large capitals. Indei'd 
the majority of sudi concerns in general have not obtained 
a probt exceeding, and in many cases not c<{UaI to, tlic 
common interest of money. 

Though the conduct of the Water Companies in rais¬ 
ing their rates, encountered severe animadversion from 
some individuals, yet probably the termination of the 
contest was an advantage to the public; for during the 
contest the pavement in tlie public streets was constantly 
disturbed by being taken up, either by one party or ano¬ 
ther, and sometimes by tw^o or three at the same time. 
Notwithstanding the relaying of the pavement wa« impe¬ 
rative upon them, the work being generally performed 
with great celerity, it necessarily left the streets in an 
unsound state. Hence, additional repairs toon became 
not only indispensable, but frequent, and the whole ex¬ 
pense of these devolved upon the parochial tiatc% proba¬ 
bly increasing them to the respective inhabitants in an 
equal, if not a greater ratio, than the di^jkrence in the 
price of water. Thus the few individuats, who tem|)o- 
rarily had their supply at the lower prices, enjoyed 
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thc^ trivial advatitage at a oonidderable cost to the whole 
{mribh ; and such hav^ often been the results of similar 
competitions. It must also be stated, that at the time 
the contention existed amongst the Water Companies, 
the gas light establishments were also laying down their 
mains, so that Uie streets became in such a condition 
as to be dangerous for both horses and carriages. Tlie 
legislature, therefore, passed what is usually called Mr. 
Michael Angelo Taylor's Act, which, among other use¬ 
ful regulations, restrained all the companies from diturb- 
irig tlic public pavement during the winter months. 

Notwithstanding the temporary annoyances and incon¬ 
veniences attendant upon the early operatums of the New 
Water Oimpauies, the public derived some important 
[KTinanent benefits from their establishment. During the 
c()m))etition, each urged the peculiar advantages intended 
to be alTorded; but among the principal may be stated,— 
the hifi:h service, the more regular and abundant supply 
of water on all oecaskms, and at every season of the year, 
bv the introduction of large inoii pipes through the ^ hole 
of the metropolis, and these were obvious and ]X)sitive 
improvements requiring large capitals ^d great exertions. 
Hence, botli these having been employed were entitled to 
that reasonable pecuniary return generally constituting 
the chief stimulus to either private or public enterprise; 
and unless the amount of profit be adequate to its sup¬ 
port, no trading concern will or can be oemtinued. The 
inspection of their annual dividends will show that 
the old Water Companies had not proved to be very 
lucrative establishments, even whm the chaige for the 
supjdy was the highest; but the reduction during the 
contest having occasioned great loss* to every one of them, 
necessity imperiously required the restoration of the rates 
to the standard formerly paid, in order to enable them to 



continue their operations. Besides the West Middlesex 
and Grand Junction Companies found by experiena'that 
the sums charged previous to the contest, did not ad’ord a 
remuneration for the improvements introduced; and in 
many instances they were irregularly apportioned to the 
dizes of the houses, as well as to the quantity of water 
supplied, so that such circumstances led to a survey of 
their respective districts, and a conscejuent advance of 
alvout twenty-five per cent., upon Uie average amount of 
the wliole rental. 

In the general inspection of the dislrieis, it was dis¬ 
covered that some large houses paid less, and others mort'. 
than was right; hence, in equalizing the payments, tlu 
advance upon the former appeared tti he large, hut it did 
not exceed what was just. Nevertheless, the altrtupf to 
regulate and correct the inequ^ity in the rate, as well ns 
to raise it to the requisite amount for affording a reas()ii- 
able profit, not only produced great dissatisfaction atnong 
those who had to pay an advance on the previous cliarge^ 
but it gave nse to an acrimonious and vexatious resist¬ 
ance. The angry feeling excited by these measures oct:a- 
sioued the Water Companies to be designated as odious 
and tyrannical monopolies.'^ Many of the householders 
united to oppose them, and formed a confederacy, deno¬ 
minated the “ AntUnoater-mompoly Asaociatim^ who 
convened public meetings, and decided upon petitions to 
parlimnent, complaining of unreasonable demands for the 
supply of water. 

The Select Vestry of Marylebone being among the 
first and most stremuous opponents on this occasion, more- 
ew'er, endeavoured to establisli a Parochial Water Com¬ 
pany, and for tfiis pulqKise a bill wa.s actually introduced 
to the House o( Commons. In fact u suspicion was 
indulged, and perhaps not improperly, that the primary 
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object of the priiicijjal fx^rsoiw who engaged in resisting 
and reprobating the Water Companies, was die formation 
of Parochial Establishments for siippljing the inhabi¬ 
tants, though the dearness of the article formed the avow¬ 
edly chief cause of dissatisfaction with the complainants. 
Hut the public having experienced many expensive in- 
•'tances of Select Vestry economyt could they be disposed 
to conclude, that cheapness would have characterized the 
supply furnished by them ? On the contrary, is it not 
])robable that the remedy then proposed would have 
j)rovcd an onerous and costly inconvenience, rather than 
a lienefit to tlie parishiunei*s ? 

The circumstances which have been recitetl occasioned 
the appointment of a Select Committee of the House of 
( ommons,—“ To inquire into the past and present state 
o f the supply of water to the metropolis^ and the laws re-' 
Idti/i^- thereto.'^ This Committee began the investigation 
on the l6th of February, 18S1, and continued their 
labours till the 30th of March. The inquiry extended 
to every fact connected with the origin, capital, and con¬ 
dition, of the different Water Companies;—the quantity 
t)f water supplied, with the respective .charges for it;— 
the expenses of all kinds attending their operations;— 
the number of their tenants, the amount of income, &c. 
The principal officers belonging to each establishment 
were very carefully and minutely examined, and a large 
mass of useful information was obtained. It is also de¬ 
serving of remark, that the general tenor of the evi¬ 
dence, both oral and documentary, proved that the prin- 
cijial statements respecting the conduct of the different 
Water Companies were unautliorised. A great portion 
of the information elicited in the course of this investiga. 
lion was both novel and interesting to the public; and it 
had some effect in obviating the prejudices, and abating 
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the hostile feeiiugs of luany individuaiM, niio iiad jxv- 
viously ivfxrobitiQd and (Opposed the advance iu the rates. 

The chief perMnfl concerned in reprehending the con¬ 
duct, as well as moat pertinackHM in resisting the claims, 
of the Water Companies, were also examined by the 
Comroiftee, and their own testunony tended to prove that 
the increase of the rate beyond the amount paid iniiBlO, 
was almost the sole ground of tlidr dissatisfaction. 11 
is remarkahle too, that the reasonableness and propriety 
of the advance seeined never to have entered their 
minds; moreover, their own statements evinced, that 
harshly and profusely as they had bestowtHl censure and 
vitup&ution upon the companies, not a single fact wns 
adduced to show their conduct to lie justly deserv'ing 
of complaint. Various other circumstances attendant on 
this memorable investigation are entitled to notice. The 
chairman of the general committee of the Anti-teater- 
monc^poly Association^'^ was likewise the chairman of the 
Select Committee of the House? of Commons, for inves¬ 
tigating the subject; and the most active and vociferous 
t^ponenis of the increase of the rate, were actually per¬ 
sons who either held a lucrative place in a public office, 
or bdonged to the mimical profession, some of whom it 
appeared, though complainants, really paid feaathan Clieir 
neighbours for the quantity of water supplied to tlieiii! 

The Committee having obtained all the requisite evi- 
(Lence, several weeks were devoted to reviewing and 
considering the whtde, with reference to all its bearings 
on the subject of oompkihEit. 

Their Beport was ddivmvd to the House'of Commoim 
on the IBtb of May, 18j2l t ita purpm evmced the at¬ 
tention and care bestowed upon the investigation, and the 
condttrions were generally in favour of the Water Com- 
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The following extracts front tliis document form the 
most important portion of iu contents, end will place the 
subject in a clear and striking point of view> 

The questicm fairly stated appears to Your Com¬ 
mittee to resolve itself into these-^ 

1st. Is there any improvement in the supply, and 
how far is it proportioned to the increase in the demand ? 

2d. Could that improvemrat have been obtained, or 
could it now be obtained upon terms so much more fa¬ 
vourable, a? to set the increase of rate, at present de¬ 
manded, in the light of an extravagant overcharge ? 

“ In resting die case on these grounds, it will appear 
that Your Committee do not treat it as one in which it is 
simply Ui be considered, what will remunerate the com¬ 
panies for their actual outlay, hut as a case for fair ad¬ 
justment between the companies and the public, in which 
it is proposetl to cost upon the latter no greater portion 
of a losing adventure, than is equivalent to the advan¬ 
tages which they actually derive from it, and to leave 
upon the former the remaining burthen of a loss incurred 
in trade. 

“ Upon the first of the two question^, Your Committee 
are of opinion, that a material improvement has taken 
place in the supply, both iu respect to abundance and 
certainty { and which is not without its weight, as a con¬ 
sideration <4 public utility^ it is extended, in its improved 
state, to latgc ditiricts in the neighbourhood of the me¬ 
tropolis, which xeere not before supplied^ 

“Your Committee are inclined to believe, that the 
quantity of water, now delivered to houses, is in about 
the proportion of five to four, to that which theyjbrmerly 
received; and that, taken with increased r^tUariiy 
and certainty of supply, the advantage to the consamers 
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may bo fairly stated to be in that proporlioji, with the 
further benefit that die security against fire U imreased, 
and that by the establishment of coinniunicatkms between 
their works, the powers of the companies may be bnnighi 
in aid of each other, in case of emergency. Your C'oni- 
miUee have no hesitation in stating their opinion, that the 
present supply of water to London is tny superior to 
that enjoyed by any other dity in Kurope; and that the 
preser\'atiun of that supply, in its present state, by far 
the most important object involvetl in the <(nestion^ under 
con^deration. It remains iti he detertnineJ, whether 
these ad\antages have ficen obtained, at a greater t v- 
pense, than it was necessary, with good management, to 
have bestowetl ujKin them ; and t:onstMjuently, wlielher if 
is just, or to what extent it is ju>t, to lay an lnciva.setl 
charge upon the public in rtsjK*ct of tliem," 

The Report was not only long and minute, but pre¬ 
sented a variety of suggestions and eonsitleralious, of 
which the following were most jarlincni to the prin¬ 
cipal subjects of complaint.—I’hc question for the 
legislature being always this, and only this could die 
ptiblic be served cheaper at a fair rate of profit ? for 
without such a rate of profit, a competition would iK>t 
be practicable,’’—They feel satisfied, however, that 
the question lies witlun narrow'er limits than is sijpfM)!^*!! 
by those, who object to the claiin.s of the conq'anies. 
Tliey are not prepared to state that the rates of 1810, 
wouldf upon die principles above recited, be an adequate 
payment for the present supply,"^ —“ Your Committet' 
arc desirous, that for the sake of a final good understaneb 
ing, between the public and bodices of men, whose pro¬ 
perty is most usefully ^employed in the public service^ the 
question of rfuanium of charge should he diM,'ngaged 
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from other questions, with which it is at present mixed; 
and which tcml to produce dispositions, unfavourable to 
a candid and liberal consideration of it."" 

The House of Commons ordered the Report and Evi¬ 
dence to l)c printed; and it formed a volume of nearly 
250 filio pages. Candour, judgment, and discrimina¬ 
tion characterized the Report, and the Evidence abounded 
w'ith useful facts, that never before had been given to the 
public; but at the same time, it furnished a palpably 
striking instance of the captious feelings, sordid motives, 
and trivial circumstances, which have often originated 
parliamentary pnx'eedings, as well as occasioned both to 
individuals and the public great trouble and expense. 
This investigation, howewer, afforded so large a portion 
of valuable information respecting the Water Companies 
of London, as to form a very interesting epoch in their 
history. 

The multiplicity of useful and costly works in Great 
Britain demonstrate the diversified ingenuity and perse¬ 
vering industry ejnployed to construct them. For their 
accomplishment large capitals are indispensable and com¬ 
monly surpassing the power of one or fwo individuals to 
furnish. Exigences of this description have therefore 
encouraged the forming of associations for realizing dif¬ 
ferent projects conducive to the public welfare. The 
utility of these was not only obvious, but they also re¬ 
quired the aid of science, as well as a considerable share 
of skill to render them effective. These useful contri¬ 
vances, however, gave rise to many of a different descrij)- 
tion, and ori^nating in sordid motives. 

Remarkable as was the early part of the present century 
for adventurous speculation and d^Usioii, perhaps the 
number, variety, and extent of the schemes propounded in 
1824 and 1825, far exceeded those of any previous era in 
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the annals of any country. Kxtravagant panegyric alike 
decorated those devised for iiiiportiuit,or frivolous objects; 
indeed all were indiscriminately urged upon public atten¬ 
tion as calculated to afford Uie means of obtaining either 
large pecuniary gain, or fair and satisfactory remunemtion, 
if persons would venture to embark thdr property in the 
projected enterprises. Daily and almost hourly appeared 
different Joint Stock Companies, formed professedly and 
ostensibly for realizing the ffattering, but illusive repre¬ 
sentations; and astounding as may seem the statement, 
during the years 1824 and 1825, more than six hundred 
associations of this descriptitm originateil with different 
schemers. Besides the more effectually to obviate suspi- 
cicMis respecting their object, and make a favotiral>K* 
impression upon tlie public as to their great value, tfie 
prospectuses of the rcs^spective plans were frecpientiy em¬ 
blazoned with the names of I^egislators, Fellows of the 
Royal Society, and other institutions.* Indeed st»me of 
the persons alluded to rendensd themselves conspicuous 
ms various occasions, by affording their testimony to the 
merits of deceptive projects; but events subsequently 
developed the motives which actuated these honourable 
and philosophtcal personages, demonstrating them to be 
palpably and rcprebensibly sordid; and that the tem|K>- 


* In reference to this statement much amusing information 
may be derived from the perusal of the Evidence given to a Com¬ 
mittee of the House of Commons concerning the Aligns scheme, 
as well as from Mr. Babbage’s work entitled ** The Decline of 
Science in England;** in which it is shown that pecuniary rather 
than mtetteetml qualificatiCnB enable many persons to become 
jnembeis of Hoyal and other Societies. Mr. B. gives an account 
of the mode by which these pkUoeophers obtain the various letters 
to append to their names ** to almost a comet’s length of tail 
and likewise the cost to a farthing of each letter thus purchased, 
Tor pompous or interested display. 
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rary jxjrsonal advantage of a few individuals, alone 
prompted to the formation of a majority of the compa¬ 
nies. At least five hundred of the number have long 
ceased to exist; and are now known and remembered 
only for the great pecuniary losses, ruin, and sufPerings 
of many worthy individuals, whose confiding honesty, 
and lamentable credulity, exposed them to become the 
victims of such nefarious impositions. 

Among the multitude of enterprises, which charac¬ 
terized a period so prolific of contrivances, a grand and 
costly scheme for water-w'orks appeared. This occurred 
at the latter part of the year 1824, when a company was 
announctxl, having the designation of “ The Thames' 
Water Company^ —^its avowed purpose being to supply 
the metrojsdis with water from the river Thames. The 
prosj^ectus was ingenious and plausible, abounding with 
the usual hyperbolical professions, which at that lime 
exul)crantly distinguished such productions. It com¬ 
menced by vaunting of superiority as “ possessing powers 
and advantages calculated not only to benefit the public 
ill an essential manner, but also to ensure a fair return to 
those who may invest capital in it, which can only be 
accomplished by means not hitherto acted upon, or pro- 
posedr Allusions were made “ to evils too notorious to 
be disputed, the public being supplied either with water 
far iyferior in quedity to Thames’ water, or such as is 
drawn from the river after it has become contaminated 
by torrent.s of impure matter of various kinds;—and 
tliat under the existing state of things, no option is left 
to the consumer of this great necessary of life, either as to 
terms or quality.” It then dilated upon “ the vast im¬ 
portance of a copious and regular supply of pure water, 
to the healths, comfort, or safety of the inhabitants of the 
metropolis;” and as a conclusion to the climax, urged 

7 , 2 
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Upon the opulent, the pecuniary support of “ the best 
mode of producing a regular, equal, and effective supply, 
on fair and liberal terms I” 

Confident auctions and great pretensions the usual 
concomitants of empiricism—abounded on Ibis occasion; 
and how often has similar presumption, though unqua¬ 
lified by any epithets savouring of diffidence, been con¬ 
strued as evidence of superior capabilities ? The scheme 
delineated by the projectors of the netp Water Company 
was adapted to excite attention, Ixith as regarded its mag¬ 
nitude, and the peculiarity of its means for attaining the 
object proposed. Its ostensible and prc>fess4.*d puqwse 
was to procure “ pure and unfiolluted wafer"^ from a 
place between Richmond and Brentford, and to convey 
it thence by a subterraneous ai^ueduct, six feet in dia¬ 
meter and more than nine miles in length, to an elevated 
spot at Hampstead Hill, or its vicinity, which is 437 feet 
above low water mark at Hammersmith. The tunnel 
was to be formed wholly with bricks; besides at different 
stations and heights, large reservoirh were to be ocm- 
structed, to which engine shafts should be perpendicu¬ 
larly sunk, 80 as to meet the aqueduct. The wjvcral 
reservoirs were to be ranged at various altitudes, one 
alx>ve another, like so many steps; steam-engines were 
to be employed to raise the water from each reservoir in 
succession, till it reached the highest point, from which 
it was intended to be afterwards distributed to every 
part of the metropolis. 

llje above description contains a general outline of the 
plan proposed by the projectors of the “ Thames’ Water 
Companym^dl the scheme being elaborate, the capital 
required for effecting its object must of i^urse be com¬ 
mensurate. Hence, the sum of 750,000/. was stat^ to be 
the estimated amount of its cost; but large as was the 



estimate, if the ex[jense of executing bimilar great works, 
may be taken as a criterion for anticipating the probalile 
cost of such an undertaking, perhaps it will not be an 
extravagant conclusion, that twice or thrice the sum 
mentioned, would have been found necessary for its final 
completion. 

Strong and pointed as were the allusions to the defects 

and inefficiency of the other establishments which then 

» 

supplied, and still supply the metropolis, it may not be 
unreasonable to entertain doubts, whether the statements 
of the pmspectus liad the sanction of truth or probability, 
and that the proposed undertaking “ appeared more 
likely to combine public utility with adequate and Jair 
remuneration to individuals engaged in it, than any work 
<»f the sort hitherto projected.'” Indeed, if this artfully 
contrived scheme had been carried into effect, it is not 
improbable, that the public would have been actually 
placed in the very predicament, which the projectors pro¬ 
fessed to aim at obviating; for though they alluded to 
** no option being left to the consumer of this great neces- 
!»ary of life, as to terms or qmlity^ yet one of the avowed 
purjK»ses of their plan was, that “from thegrond reser¬ 
voir, the different Water Companies should be obliged to 
lay down aqueducts to their own r^pective reservoirs, 
and thus supply the metropolis with pure waterHence, 
it will be obvious, that whilst reflecting on all the other 
establishments, an attempt was actually made to intro¬ 
duce a 6cheme, for rendering them, and consequently the 
public, subservient to the cupidity or caprice of one Joint 
Stock Company, who with professions of liberality, aspired 
to possess the power of compelling all the other Water 
Companies to take the water for distribution, solely from 
their reservoirs, and pay a “ fair remuneration'” for it 
to them alone! If this proposition cannot be admired 



for its mmlehty, it will afford a striking s}K?cimen of the 
confident assertions employed on the occasion, and may 
lead to a reasonable and just inference concerning the 
peculiar advantages of this much applauded scheme; for 
is it not in the highest degree probable that it would have 
tended to increase the price of water to double, treble, or 
perhaps, quadruple, the sum previously paid ? 

Tliough specious statements and fascinating language 
were employed to pourtray the “ public importance,” 
and pecuniary advantages of this magnificent anti com¬ 
prehensive scheme, yet wealthy sjx'culators did not par¬ 
ticipate in the enlightened views of ilic [)rojt'ctors, or 
appreciate their philosophic lal>ours so highly, to in¬ 
duce them to support the grand undertaking. The pro¬ 
jectors boldly averred that “ no doubt need be cntcrtaiiuKl 
of the practicability of the plan, as it was simply a new 
combination of works, well-tried and resting on the basis 
of experienceand they also referred to “ the aqueducts 
of Rome as the most indestructible monuments of that 
dty’s greatness;” nevertheless, these asseverations and 
appeals proved inefiective, so that the anticipations 
fondly indulged, were doenned to end in disappointment 
Perhaps, its failure was a fortunate circumstance for the 
public in many respects; for various considerations ren¬ 
der the supposition probable that it would have proved 
the most expensive undertaking of the kind ever pro¬ 
jected in this country; and though its execution might 
have enriched engineers, contractors, and a few others, 
yet many of the shareholders would, as in numerous simi¬ 
lar cases, probid>iy have been reduced to indigence and 
distress. Besides, however plausible mi^t be the pre¬ 
tensions uiged, or pompous the phraseology employed, 
not a single cogent and satisfactory reason was adduced, 
to justify a conclusion, that, even if the scheme had been 
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accotuplitihed, the supply of water to the metropolis 
would be either more certmn, more ample, or purer in 
quality, than the previously existing establishments had 
supplied to the inhabitants, at a very moderate price. 

At a subsequent period another splendid scheme for 
conveying water to a part of tl^ metropolis, emanated 
from Mr. John Martin, who has distinguished himself by 
some ingenious designs for illustrating the poetry of 
Milton, and various other subjects. It was addressed to 
the Legislature and the Public, with the title of a “ Plan 
for supplying with pure water, and materially beautify¬ 
ing the Western End of the Metropolis;*’ and the pro¬ 
jector disclaimed all views of private advantage from the 
realization of his design,” which chiefly aimed at the 
public gcxxl by superadding beauty to utility. Some 
I'lcgant drawings and a map accompanied the descrip¬ 
tion. 

For effecting the different objects contemplated by 
Mr. Martin, the water was to be obtained either from a 
branch of the river Colne, or from the river itself, and 
conveyed to a reservoir at Paddington. If it should be 
taken from the fonner source, the point indicated for the 
puqx)se was a place situate ** betwixt Hillingdon and 
Cowley, whence it might pass by the shortest cut to the 
Paddington Canal, and afterwards run for a considerable 
distance almost close to it, as well as j^mrallel to its bank 
till it entered the reservoir;—th*e advantage of this course 
.‘ilfording a level already ascertained, besides the canal 
facilitating the transportation of the necessary' materials. 
In a few places, where the banks of the latter were much 
elevated above the immediately adjoining level, aque¬ 
ducts, or some other means of conveying the water, would 
be necessary.” However, Mr. Martin preferred “ taking 
the water from the Colne about three quarters of a mile 



to tlie north-east of Deuhaiiif Just above the point where 
the Paddington Canal crosses it, thence continuuig its 
course across Uxbridge Coniiuon, and through Further- 
field to near the northern side of Dow'nbani Hill, till it 
was brought close to the bank of the canal, near to the 
south side of Massenden Hill, and then running nearly 
parallel with die canal to Paddington. The practica¬ 
bility of this course, and its advantages over that first 
mentioned, consist in its being not tnily shorter, but 
giving the supply of water nearer the source, from a 
larger and purer stream, having an unfailing quantity. 
The stream would thus flow into tlie reservoir at Pad¬ 
dington, at an elevation of nearly eighty fei t alK)vu higli 
water in the lliames, which would ficrinit its distribu¬ 
tion, without the aid of a steam-engine, to all the wc‘stern 
part of the metropolis, excepting only those part^ of Pad¬ 
dington and Mary-le-bone, situate above its level. For 
supplying such parts with waWr, an engine of small 
[K>wer might be sufficient; but a considerably greater 
quantity of water was to be taken from the Colne than 
the domestic consumption required, so m to Ik* employtil 
in the following manner."” 

At a point in the aqueduct, a little above the reser¬ 
voir, it was proposed that there .should be a considerable 
fall of water, over a dam, which, at another |x>int, should 
fill a bath 500 feet in length, by 150 in width. I'his 
would permit a thousand persons at once to enjoy the 
comfort and salubrity of bathing, for which desirable 
purpose there is at present no convenience. The bath 
mig ht be surrounded by small wooden boxes for Oie use 
of tbe bathers; and for this expense a remunefation 
wouU be afforded, by*the imposition of a very small sum 
upon each bather. The whole might bo surrounded with 
a plantation. 
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** Having betMi conveyed under the road, the stream 
might, at one point be spread into an ornamental water, 
with a water-fall. But in order to prevent the road be¬ 
coming a line of buildings so as to form a street, and 
thus shut out from the parks the influx of pure air from 
the country, it was proposed, at another point, to erect a 
range of buildings, which should terminate the western 
end of Oxford Strtvt, presenting an imposing appear¬ 
ance at that entrance to the metropolis. The houses would 
in this case command a view into the Parks, Kensington 
Gardens, See., which wouhl render them desirable resi- 
tlences.” It was likewise intended that the course of the 
water should “ fjass under the Uxbridge Road into 
Kensington Gtu'deiis, and the Serpentine Canal, where 
at a eertain point might be constructed a water-fall; and 
thus the additional stream would have the effect of ren¬ 
dering more l>cautiful that spot which has already many 
striking beauties.'"—Having been conveyed into Hyde 
Park, it was designed that “ the current should be 
spread into an ornamental water and water-fall, where a 
small island would give a view,’’’ was represented in a 
sketch. • 

From Hyde Park, Mr. Martin proposed for the water 
to flow through a subterrantx)us conduit “ to the gardens 
of Buckingham Palace, that the stream might be made 
to disembogue as from a natural cavern, and spread 
itself. Hence, passing under Constitution Hill into the 
Green Park, the current to be conveyed under the Mall 
into the ornamental canal in St. James's Park; at the 
two cxlremiti^ of which it was proposed to introduce 
fountains, formed and planted around with shrubs and 
trees; the stream having its final •exit into the Thames 
at Whitehall Stairs." 

Mr. Marliifs scheme likewise comprised the supplying 
of “ a small quantity of water that should be poured 



into tile Paddington Canai from the ri%’cr Colne at Cow¬ 
ley, for the purpose of allowing a stream to flow from 
the canal iiiU> the baains in the Regent's Park,'' to re¬ 
medy their almost stagnant oonditiom Such is the out¬ 
line of the fanciful plan of the celebrated artist, who 
gratuitously gave it to the public, with the designs in¬ 
tended for its appropriate decoration, though no attempt 
was made to realize his views. That part of it which 
relates to the construction of public baths would not only 
have formed a very desirable addition to the conveniences 
of the metropolis, but also have greatly condiicwl to 
obviate the accidents and annoyances attendant ujx)n the 
practice of bathing in the Serpentine. 

The possessor of a fervid imagination is gencralJ} 
prone to indulge its fascinating reveries, though fre¬ 
quently illusory, as well as incongruous with the calm 
and grave deductions of reason from a careful exami¬ 
nation of facts by the light of science. Vigorous and 
creative, the enchanting faculty, luxuriating in agreeable 
flciKNis, endeavours ** to give to airy nothing a local 
haHtation" where realities cannot exist; whilst on the 
contrary, reason sedately and rigidly scrutinizes the pecu¬ 
liar rircumstances of a scheme to ascertain its possibility, 
prior to forming a conclusion concerning its merits, and 
urging its adoption. Hence, justice and candour com- 
bine to dictate the remark, that ccxisiderablc as was the 
inventive power exhibited by the ingenious painter in 
ddlneating the outline of his picture, or the skill em¬ 
ployed in its colouring and embellishment, perhaps some 
almost insuperable diflicultics would tend to prevent the 
acoompUshment of his objects. 

Previous to Mr. Martin propounding bis imaginative 
scheme for embellishing the metropolis, and supplying 
its inhabitants with clear and salubrious water from the 
river Colne, (he same source had been suggested by other 
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jK'rsons, and at several different times, but on a careful 
inquiry into all the circumstances relating to its condition, 
the reasons against its adoption have generally prepon¬ 
derated. According to the representations of those who 
have had frequent opportunities of inspecting it, in every 
state and season of the year, the quantity of water usually 
flowing ill its channi^, would not be sufficient for all the 
different purposes contemplated by Mr. Martin. Besides, 
it has also been siatechby the same persons, that although 
its water may be sometimes clearer than that of the 
Thames, yet during rains and the winter months, various 
causes render it much more foul and turbid, and that it 
will not even clarify itself for a Jong time, by depositing 
the clayey and other matter casually mixed with it. 
lit ‘ijce, probably in the dry seasons, the projected foun¬ 
tains and water-falls would fail of effect, from a defi¬ 
ciency of water; whilst on the contrary, when the current 
might be abundant, its condition would not only be quite 
unfit for domestic purposes, but on its being ejected from 
the ornamental fountains, and picturesque water-falls, in a 
muddy or coloured state, the appearance would be rather 
offensive than pleasing. If, howevel*, the fertile genius 
of the painter does not, in this instance render him con¬ 
spicuous as a philosopher, his patriotism was laudable, 
and he has the consolation of ranking with “ eminent en¬ 
gineers'^ and other persons, who have occasionally displayed 
not only a Want of the necessary scientific and practical 
knowledge, but even of useful consideration and ordinary 
sagacity, when engaged either in projecting or executing 
important public works. The scheme of Mr. Martin 
may be plausible and tasteful, but perhaps circumstances 
will ever prevent it from being realized, though embracing 
a considerable portion of architectural beauty and elegant 
design, indicative of the cultivated talent of the artist. 
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CHAPTER XIX. 

Attempt in IS27 to create alarm concerning the impure and dan. 
gerooa condition of the Thames. Publication of TVm Dolphin, 
its imputations upon the Grand JundUm Water Company and 
the Gas Works. Public Meeting and Petitions to Parliament. 
Appointment of Commissid^ers to inquire into the state of 
supply of Water to the Mefnipolis, l!hd their tardiness in dis¬ 
charging the duties. Singular statements of Fishermen, Medical 
Practitioners, and Mr. Mills. His representations of the struc¬ 
ture of the bed of the river, and state of the water as likely to 
become putrescent. Confession that his o\\ n object, as well a.s 
that of the author of 7'hf Dolphin, was the eKtablishmenl of a 
new Water Company. Analysis of the different sp<x'imens of 
water by Dr. Bostock, Dr. Pearson, and others; the results. 
Absurd notions of its being insalubrious. Imputation of mono¬ 
poly to the Water Compaiiie* unjust Tlie conduct of the Grand 
Junction Company writli regard to their rates. Report of the 
Commissionersi its partialit}', and inconsistency witli facts. 

Amonc the diversity of substances composing tlie inagni- 
ffeent glolie that we inhabit, water is evidently one of the 
most universally uwful and extensively beneficial. It is 
not <mly essential to the existence of Itoth the animal and 
vegetable creation, but conducive to the production of a 
large share of the comforts and conveniences enjoyed by 
civilized men. To afford such a plentiful supply of this 
necessary article, in a salubrious and clear state, as may 
be adequate to all the wants and purposes of the large 
population congregated in the great metropolis of Britain, 
is an object of no ordinary magnitude; and therefore the 
operatkms on which it chiefly de|>ends ought not to be made 
the sport of sordid schemers or ignorant adventurers.* 

• The author of this work wrote a pamphlet in June 1828, to 
expose the delusive nature of some projects for Gas Lighting, and 
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The years 1827 and 1828 were signalized by an attempt 
to create an alarm concerning the dangerous condition of 
the Thames; and the most preposterous stones seemed to 
receive implicit credit from legislators, medical practi¬ 
tioners, and others, having the reputation of being eminent 
for sagacity and information. The effect produced on 
this occasion afforded a striking instance of the influence 
of prejudice, in suspending the exercise of reason amongst 
a large portion of th#inore cultivated class of the com¬ 
munity. Indeed, credulity was so conspicuous, as to 
indicate a state of intellect nearly resembling, that of the 
sombre pcricxl when the existence of ghosts, fairies, and 
witches, formed a jmrt of the }x>pular belief! A variety 
of facts, however, ct>ncur in demonstrating that the alarm 
al)out the deleterious qualities of the water did not ema¬ 
nate either from an accurate knowledge of its real condi¬ 
tion, or a laudable desire to benefit the public, and was 
merely one of the delusions which have so often been 
proctisc'd to serve private purposes. ITie subsequent 
analysis of the erroneous statements which w'ere then 
industriously disseminated will, it is hoped, tend to dispel 
the unfounded apprehensions that m^ny have been led to 
indulge. Besides, a detail of the circumstances may be 
in other .respects useful, inasmuch as some of the indivi- 

appended to it a few remarks on the statements in the Report of 
the Commissioners appointed to inquire into the Supply of Water 
to tlie Metropolis. During the following month he also regularly 
attended at the House of Commons to listen to the evidence adduced 
to the Select Committee, of which Sir F. Burdett was chairman. 
Hia, observations on that occasion led him to, scrutinue the cir¬ 
cumstances very minutely. The result formed another publioa- 
tion, entitled “ The IVater Question^ bu a Water Drinker and 
from this several paragraphs are adopted in the t^o subseqnent 
chapters. - , 
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duals coua^med in originating the panic, have pi'rsc^vered 
in thdr eflTorts during several years, at an exfjense to the 
nation of at least ten thousand pounds, and probably a 
much larger sum, exclusive of private contributions, and 
its great cost to the Water Companies. 

That the delusion originated for the purpose of being 
made subservient to establishing new waUr-workSj was 
clearly demonstrated by several incidciits, and confirmed 
by the positive declarations of the persons concerned. 
Hence, to produce an impression favourable to the attain¬ 
ment of thc^r objetH, tlie Thames was representcnl to Ik* 
almost saturated willi difi'erent kinds of injurious and 
offensive substances, but particidarly with “■ the pimonous 
refiise of gas-works T This erroneou.s assertion with 
various others, appeared in a Mnall |>ainpblel, written in 
the most acrimonious style, by ot»e of the projectors, arul 
published in March, 1827. The publication hatl for its 
title—“ The DotphinT —the term employed to designate 
the structures inclosing the end of the pijK?s by which 
some of the water-works obtained the supply from the 
Thames. It had a lithographed frontispiece representing 
Chelsea Hospital, fuid the Grand Junction Works, with 
the great sewer flowing lietween them, directly f^inst 
the Dolphin, but witivout exhiHiing the high mound that 
wholly prevented “ the foul stream'” from approaching 
even near to it. 

Though the author dilated on the Water Ctnnpanics 
generally, denmninating them. “ the confederated Cotn- 
pmies;” yet the roost serious of his charges and remarks 
were directed against the Grand Junction Compmy. 
This very Company, however, had early in 1825 com¬ 
menced works at a edkt of 50,000/. for improving their 
supply to the public, nearly two pears before ike appear- 
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ance of his pamphlet. Tlie Chelsea Company had 
likewise l>een similarly employed many months before 
he “ set about collecting together his as he deno¬ 

minated statements having a striking resemblance to 
fables / 

The writer licgan by affirming that “ he came to the 
determination of directing the attention of the public, 
to the bad quality of the water furnished by one of the 
five companies which had partitioned the town between 
them, and liad thereby established a monopoly of an 
element t>f nature, and prime necessary of life.—But 
before he carried that determination into execution, he 
thought projK'r to address a letter to Sir Francis Bur- 
dett, in which he pointed out to him the evils which a 
monopoly of an article designated by the great Mead as 
‘ the vehicle (»f all our nourishment,’ had brought upon 
his constituents; and expressed a confident hope, that he 
would further the object he had in view, by calling the 
attention of the House of Commons to so crying a 
grievance. To this letter Sir Francis replied, recom¬ 
mending a public meeting, and a petition to Parliament; 
and stated that he slumld l>c luippy to lend a helping 
hand towards the overthrow of m mischievous and ufi- 
principled a coDfederacy.** But to justify the use of 
such epithets certainly required the support of well- 
authenticated facts, not having even the shadow of doubt 
attaebi^ to their credibility; but whether tliis afterwards 
* proved to be the case, or the conduct of the Water Com¬ 
panies was deserving of censure will appear from the 
evidence adduced. 

Agreeably to the Baronet’s suggestion, a public meet¬ 
ing was convened* which deternfined upon a sen^.of 
resolutions, and petitions to both Houses of Parliament 
It is remarkable, that in the resolutions and petitions of 
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this assemblage, the different allegations uf the author 
of the Dolphin were not only embodied, but even htjc 
expressions adopted; besides, he was also one of the 
Committee for carrying them into effect, and l3ecame 
their Secretary.* Subsequently, motions were made in 
the House of Lca'ds by Lord Wharncliffe; and in the 
House of Commons b}' Sir F. Burdett—“ Praying that 
his Majesty will be graciously pleasixl to order a commis¬ 
sion to be issiiul to inquire into the hiip{)lv of water in 
the western parts of the nietroptdis." Both tliese mo¬ 
tions btnng agreed to,— a commission was jssiuhI, dated 
July, 1827, appointiiig Dr. Roget, Mr. Brande of the 
Royal Institution, and Mr. Tellbnl the engineer, the 
commissioners for the inquiry, investing them with JK>v^e^ 
to call before tlieiu any persons who miglit 1 h‘ able to 
elucidate the subject of inquiry, and ali^o to administer 
an oath, if they deemed it re(|uisiie; but the in(juiry 
was delayed by different circunistauces, until the month 
of March in the suWquent year. 

Perseverance in the pursuit of useful objects is always 

commendable, and to attain the laudable end which the 

author of the Dolphin professes to ha^ e had in view, he 

states, that “ he thought right to nddrt*ss a letter to a 

few of our eminent pnifessional men^ and to wait ujxm 

them with a specimen of the said water observing, tliat 

“they would much oblige him, if they would inform 

him whether they exmaidered it ht for the breakfast table, 

and to be used in the making of bread, puddings, broth, 

soups, &c., and in boiling meat and vegetables. Or 

whether^ on the contrary, they did not consider the daily 
* 

• The meeting amounted!} to about sixty persons, oonnstiAg of 
a few noblemen, gentlemen—and not a small proportion of me- 
dieal pmetitioners'^a water-work prelecting engineer, and the 
anther,—8tr P. Burdett being chairman. 
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use of such water had a direct and positive tendency to 
engender those diseases to which the inhabitants of so 
tiiickly a peopled city as Westminster are especially 
liable, liut this candid person, who professed to be so 
earnest in his efforts for supplying “ the western part of 
the metropolis” with “ pure and wholesome water,” avoids 
meiitiouing zchere, and under what circumstances^ he col¬ 
lected his specimens of Thames' ivater to exhibit to the 
“ eminent professional men” on whom he waited. It is 
also rather singular that not one of these circumstances 
is ever either elucidated^ or e\en alluded to, in any sub- 
M.*quent jwirt of the inquiry, although the author of the 

Dolphin” furnished st» great a jxjrtion of the evidence 
on which the Commissioners afterwards founded their 
RejMirt. 

!Much inqioitance having Ixjen attached to t!ie Inquiry 
of the Coimiiissioners, as well as the public interested in 
the ri'Mih, the exertions of one jierson to aid the author 
of the “ Dolphin,” ought not to pass without particular 
notice. Indeed the latter frequently quotes him, and 
not t>nly acknowledges his obligations, but also denomi¬ 
nates him his “ venturous and intelligent correspondent.”* 
This individiud delivered a written statement recounting 
how he employed himself in watching the water that 
flowed from different sewers, and counting the dead dogs, 
cats, rats, and fish, which happened to be left on the mud, 
at the side of tlie river, on the retiring of the tides. His 
discoveries of this kind must certainly have amused, if 
they did not afford useful information to, the Commis¬ 
sioners, for he related that during several months diligent 
observation, tlic numl)cr of defunct animals actually 
seen by him, amounted to two dead d(^, one dead 


• Minutes of Evidence, p. 149. 
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cat, seven d«ad rata, besides some putrid fish —he also 
aHimed that he really saw **gas oil^ and floatings gas *'— 
inTisilde as the latter fiuid is known to be by the ordinary 
oi^rajis of st^t! Will it be unfair to surmise that this 
inspector of the sewers probably furnished the identical 
bottle of water, the sight of which was asserted greatly 
to agitate Mr. Abemethy, as well os that sent to the suc> 
cessor of Mr. Accum to be analysed ? In fact, he statod 
that he “ took a bottle of the filth as it came out of the 
Fleet Ditch sewer.*** 

Whether the medical men were aware, when they 
wrote their replies to the author, that their lucid and 
instructive communicaiions were intended to l)e made 
■public, may admit of a doubt; but persons who read 
them, with a view to obtain accurate and satisfactorv 
information respecting tlie genuine properties of the 
water supplied to the metropolis, must have been greatly 
disappointed. With respect to the water sent for their 
inspection, one of the eminent men'" declared that he 
could not find terms sufficiently expressive of the arc ful 
effects it may be likely to produce upon the health and 
even lives of the Inhabitants of the metropolis;'" another 

* These instances will enable every unprejudiced person to 
appreciate the sagacity and other qualifications of this active 
and ** intelligent” favourite of the author of the ” Memoir,” but 
to corroborate what he had stated to the Commissioners, as/ae/«, 
in August, 1829, he addressed a letter to the Morning Advertiser, 
averring that he “ H<m a barge loaded with barteU af gm from 
the Horseferry Road, and the stinking pouumoue cargo was suffi¬ 
cient to poison all the fish between Greenwich and Woolwich!” 
Instead, however, of these being ” barrels of gat/* they were 
really barrels of tar. This proved his ignorance of die nature of 
gas, and aU that the fishermen knew of its properfiet was, tliat 

** the sSMis smsU came out of the hatches.” Bueh evidence seems, 
however, to have been quite satisfactory to the geietUiftc Commis¬ 

sioners, by its forming a ” prominent” topic in their Report! 
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iiad “ no doubt of a continued use of such water, without 
filtering or depuration, being, in the endt capable qf pro^ 
ducing deleterious effects T —a third was not prepared 
to prove that its infimnee on the health of the inbefaltaDts 
of the west end of the town had been deleterious^ but 
conceives it likely to become so r but another candidly 
affirmed that “ whether this impure state of the water 
had any influence on the health of the inhabitants of 
Westminster, was a question that would admit of much 
controversy,^ These are fair specimens of the opinions 
expressed by the “ eminent professional men” on the 
subject; and some of them were alst> authors^ who had 
written on “ Diet and Regimen f “ Indigestion^ he ,; 
but not one actually assigned a single reason for 

his opinions, or for believing that the Thames' water was 
so contaminated and deteriorated in its general and usual 
state os to Ik' *• unfit for domestic purposes.” 

As the author of the Dolphin's account of his inter¬ 
view with one practitioner exhibits a remarkable instance 
of his talent at ratiocination, it shall be given in his own 
words:—My first visit was to Mr. Abernethy, of whom 
I had heard much, but never before had the pleasure of 
seeing. Scarcely b&cl I put the letter into his hand, when 
I unfortunately held up the specimen botUe^ and asked 
him whether he thought such water could he wholesome.^ 
Never shall I forget the countenance of this eminent 
man at that moment! The very sight of the turbid 
fluid seemed to occasion a turmoil in his stomach. He 
began pacing the room backward and forward, and the 
only words I could extract from him were, * ffow can 
you ask me such a question ? How can you ask me such 
a question f There is such a tiling as common sense / 
There is suck a thing as common sense /' ” Su(^ were 
the ludicrous circumstances of this rencontre; and in 

A A 2 



.'356 


JIYDBAUT.IA. 


Uie plcnitiule of Ills jo^ at having ubtolnetl so much use- 
ful information^ by the iainiflotia remarks of the eminent 
man, the sagacious mithor Ju<Udously affirms:—** I left 
his house satUfied tAai I had estahlUhed case!^ 
How ready at a concluaion! But the admirable logician 
thus contiimes:—** In a comniuiiication which I have 
since been fiivoured with frcHOi Mr. Abemethy, he has 
had the goodness to confirm my inierprfiation of his 
exclamation^ and to say, that he considers the question 
to be one which may be * 'terminable by the common scftse 
of the public 

Moreover, with the view of displaying his great kuoxL - 
ledgCy or rather erudition^ respecting the injurious pro¬ 
perties of Thames' water, the author gravely affirmed, 
that « without pure air and pure water the in!iahitami» 
of large cibes cannot enjoy a sound mind in a sound 
body;*" but to prove the correctness of hi* pritKiple, 
lacking, it is presumed, reasons and arguments of hi> 
own, he merely dt«B the opinions and co^fecturcs cd 
some antiquated inedicdi and political writers, with a few 
of modem date. Proofs of this kind arc easily obtmned; 
but Hippocrates, *Sir Wiljiiam Temple, Hr. Mead, Dr. 
Trotter, Sir John Sinclair, and otheai whom he names, 
will not be deemed infallible authorities in this « age of in¬ 
tellect C* for thinking people are not disposed to rely u jxMi 
the gratuitous ifesertian* err opinions of $ny men, whether 
of former ages or the present, unless they are corroborated 
by good reasons, wgent arguments, or the irreristible 
evidence of facts* Modem science has taught us to 
ascertain the quaHHes ai both « air and by accu¬ 

rate luudysia; and a few pages of the wrii^ngt til’ priest- 
ley, Lavowiert and Davy-, will probably afford more useful 
and uMaeboty infonnadon relative to these ** elements 
of life,” t^nall the ponderous volumes that were written 
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hy tbcMie who are cited to tanctiotv the author's efforts to 
alarm f rather than to illuminate^ the wealthy and polished 
residents of “ the western parts of the metropolis" about 
Thames' water! 

The author also stated that as soon as he had made 
up his mind to call the attention of the public to the 
subject, he caused a quantity of the water, as it ran from 
the (Grand Junction) Corripany's pipes, to be sealed up 
in Hie preeeme of one of their own Directors, and he 
sent it to the successrff of Mr. Accum, with a letter 
requesting him to analyse the water senty and to say 
whether he considered it to be clear, pure, free from 
foreign matter, and excellent for all culinary and domes¬ 
tic purposes." Suffice it to say that his answer was, 
that “ the water sent tor asmy was found to be loaded 
with decomposed vegetable matter; and in such quantity 
as to be unfit for use without tedious purifications!" 
Such an answer was doubtless perfectly satisfactory to 
the philosopher who sent it, and strictly accordant with 
his expectations at the time. 

Another fact is deserving of particular notice, that 
alarming as the condition of the Tham'es was stated to be, 
and though the Commissioners were appointed in July, 
1827, yet their first meeting did not take place till the 
November following, wben*^they applied to the Secretary 
of State requesting to have *^the assistance of some 
person conversant mth the business of engineeringy 
who was known to them, and in whom iketf can place 
perfect confidenccy as their secretary r This application 
not only excited surprise, but the reply to it affirmed, 
that the object of the commission was inquiryy and did 
not contemplate that any new works should be under, 
taken. However, the Commissioners appeibr tb have 
entertained the idea of ** new works'^ before they had 
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even begun their in^umiitfe labours: it evidently per¬ 
vaded their proceedings; which concluded nith the same 
enterprisiiig views, although all the truly scientific evi¬ 
dence proved the purity and whoiesomenesa of the water, 
and they actually reported tha supply to be abundant! 

Alarmingly crnitaminated, and dangerous to the health 
the inhabitants as the condition of the Thames had 
been described, nevertheless, the Inquiring Commis¬ 
sioners again delayed their investigation till March, 
18S8! When they met to enter njxm the imj>(>rtant 
scrutiny, it may be right to remark that one of the first 
persons to whom they afijilietl was the author of “ 'J'he 
Dolphin^ As his pamphlet mainly exmsisted of the 
antiquated or unfoundetl notions of medical men, niixcii 
up with ridiculous fictions taken from newspajx'rs, and 
bold, palpable misrefiresentalions, w hich he denominated 
‘‘ a faint picture,” it might naturally lx? presumed that 
competent artists would give it projier shading and 
colouring to produce its intended effect. Agrwably, 
therefore, to their request, he furnished “ a list of persons 
to be examined as well as “ another list of persons who 
had remedies to propose —thus rendering it evident that 
remedies were actually contrived, evesn before the Inquiry 
had ascertained the existence of evils to which they might 
be applicable. The same person also reprinted his pam¬ 
phlet, with the title of ** Memoir addressed to the Com- 
misskmers,” &c., in which among other assertions ajually 
veracious, he stated that ^*the Commissioners of Sewers 
have endeavoured to prevent the refuse of the Gas-works 
from escaping into the river; but from the immense 
quantity now used, it inevitaldy finds its way thither; 
and not long ago it was proved, upmi a trial, that a horse 
was actually poisoned fay drinkii^ water, impregnated 
w ith the refuse of the Gas-works in Horseferry Road ! ” 



UYDJIAUJLIA. 


35Q 


Tu thW were subjoined some ** wondrous tales'' which 
had appeared in the “ daily papers*' about the destruc¬ 
tion of fish,—the death of a boy, &c., by the contami¬ 
nated water, but none of these were authenticated with a 
signature, and some had not the semblance of probability; 
but they were given as **JhcU /’* 

The three Commissioners being Fellows of the Royal 
Society, and consequently ranking among philosophers, 
the public therefore expected from them a ripd scrutiny 
of all the circumstances c<3nnected with such extraordi¬ 
nary assertions as had been made. Fishermen, fish¬ 
mongers, and others, were indeed examined, or delivered 
written statements, but thty displayed a striking defi¬ 
ciency of krmwledge and intelligence. All of them 
concurred in ascribing the most horrible and alarming 
consciiuences to “ the ffas and the steam-boats!” The 
inspector at Billingsgate affirmed the Thames’ water to 
be so poisonous that neither “roach, plaice, flounders, 
salmon, shad, eels, dace, dabs,” &c. could exist in it;— 
that “ the fishermen could get plenty of dead flounders 
but no live onesbut that “ white bait were certainly 
obtained in greater abundance than formerly!”—an 
affirmation proving his former affirmation to be incre¬ 
dible. 

Another person's testimony w^as of a similar nature, 
for he boldly averred it to be impossible “ to keep fish 
alive in Thames' water,”—“ he had known three parts of 
a cargo of eels die by the gas water !” and likewise “ a 
vessel lose all their eels in one night!” Appalling, how¬ 
ever, as was his account of the extensive fatality to the 
fishes, the same knowing and consistent individual de¬ 
clared, that “ he used the same* water Jot tea,—it was 
clear enough for tea (” But to finish this curious peture 
of the bad state of the Thames, one of them represented 
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the j)oor fishes to be so unconifortaV^le in their native ele¬ 
ment, that they actually “ junijx^ out of the water, and 
got on to pieces of wood that were floating," to avoid its 
fatal effects! * C’an any man, possessing the slightest 
portion of sagacity or discrimination, be unable to fonn 
a decision concerning the credibility of statements so 
ridiculously preposterous? Yet absurdities so ptilj>able 
seem to have been implicitly l)elieved by the philosopliical 
Commissioners inasmuch as tliey prominently'^ figuretl 
in their Report! 

Singular and irrational as tlie preceding statements may 
appear, the disciples of ^^jsculapius endeavoiiretl to sur- 
fMiss them, by stories equally incmisistent and amusing. 
One representetl the water of the Thames to Ik? very 

impure, offensive, and muddy, but he did not im* it 
except for icoithinff !"'f* A second depicted it as a hor¬ 
rible mlxture—a mass of impurity, produced by all that 
is corruptible in the animal and vegetable world, together 
with the noxious filth of gas and other manufactories"— 
lie had even “ seen shrim^is in the water But when 

* Soon after the Kejjort was printed, the water was removed 
from the reservoir in the Green Park, and the canal at Pimlico, 
both receiving their aupply from the Tltamra. Not le^a than ten 
hundred weight of fish, alive and healthy, were taken out of the 
former, and a proportionably large quantity from the latter— 
proving the assertions concerning the water to be uninie. 

1Paris, Minutes of Evidence, p. 46. “ Offensive and 

muddy,** yet ‘*use it for trashing!" The writer of tlie Dolphin 
does not relate whether he found the squeamish doctor at this 
cleanly operation when he “ waited upon him witlt a specimen of 
the said water;" but in his Memoir he seems quite alarmed lest 
“ the inhabitants of the metropolis" should emulate the Hot ten. 
ttOs ; for, in die fervour of liis emotions, he exclaims, "Is there 
not a word to be said on the score of comfort and cleanliness ? Is 
iheri* nothing ofleniivc to the senses in the use of tliis water ? 
Has it notan inevitaWle tendency to change the habits ofEnglishmen 
—to lower our notions of propriety—to rerface us to ^filthy race ?*' 
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ilsked llie question, “ Have you seen any bad effects of 
it in your practice Jiis answer was—“ No; my patients 
arc supplied with beer, and are also very much disposed 
to correct the bad effects of w'ater-drinking by tlie aid of 
gin Another of the medical sages, who had been a 
ineniber of the Anti-w'ater Monopoly Association of 1821, 
stated, that the Directors of the Grand Junction Company 
had exhibited “ a culpable disregard of the health and 
comforts of the inhabitants of London,” by supplying 
water that was “ muddy,” besides enumerating other 
offensive qualities. Though he so confidently reprobated 
tl»e water, on his opinion being requested with respect to 
“ the healthiness of the Thames’ water,” he said that “ no 
individual ought to decide tliat question ; and the corn- 
parative xcholesomeness of abater for domestic purposes 
was a fit subject to Ik; submitted for the decision of the 
lioyal College of Physicians !”-f* This eminent'* man 
had also a scheme for supplying the metropolis with 
** pun' water from Isleworth, by means of a tunnel, but 
wlietlier it would cost 20,000/. or 40,000/. per mile must 
be determined by civil engineers.” These instances are 
selected from a considerable mass of similar materials, 
:iud will, perhaps, be quite sufficient to enable the reader 
to decide on the value of such testimony with regard to 
the contamination of the Thames. 

Among the number of jxTsons who hatl ** remedies to 

• Dr. Somerville, pliysician to Clielsen Hospital, Minutes of 
Evidence, p. 52. 

t Dr. Kerrison, Ibid. p. 45. Should this sagacious suggestion 
be carried into effect, what a “ turmoil will it occasion in the 
stomachs” of the poor cooks and housemaids ! For in that case 
they will not be able to have a comfortable cup of tea, to make a 
dish of gruel, or even to boil a cabbage, until the water to be 
employed in the process shall have received the deliberate sane- 
lion of the perspicacious and unthrifty iEsculapians! 
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propose,'' the moit oon^ouous was a Mr. James Mills. 
Having been one composing the public meeting to deter¬ 
mine on petitions to Paritament, and on that ocauaon dis¬ 
played his oratorical powers in depreciating the condition 
of the ThmneSy as well as the general supply of water to 
the metropolis, he delivcgred a prcdixly writtmi “ Statement 
to the Commissioners.** It may be fairly presumed that 
the aun of this elaborate production was to exliibit the 
variety of his attainments, and the superiority of his 
capabilities for great undertakings. Meclianics, che¬ 
mistry, hydraulics, figures of rhetoric, and figures of 
arithmetic, with a sprinkling of Latin, were indiscrimi¬ 
nately commixed and combined in this luminous compo¬ 
sition. But no person can properly appreciate its admir¬ 
able qualities without perusing the accoinpUshecl ** en¬ 
gineer's” own words, as will be obvious from tlie following 
extracts. 

** I consider the river Thames, at ebb tide, from Ted- 
dington Lock to its junction with salt water in itsjmssagc 
to the sea, as a bodi/ot fresh wtdsst jUming dawn a regular 
inclined plane, the paiiicles o{ which keep nearly their 
own posits, simiMtr to globes of shot or sand, and from 
the counter reststance of tlie tide as returning on the flow, 
subject to the same natural regulation. Supposing this 
stream to be sixty miles in length, and at midway it should 
receive daily a large supply of an oily fluid, suflicient to 
fill half a mile of the stream, I apprehend we should per¬ 
ceive this fluid running daily with the ebb several miles 
below the place at which it was received, and returning 
with the flow several miles above, but it would not reacli 
the sea at one end, nor Teddington Lock at the other. 
A rixmlar effect, 1 concave, is produced by the discharge 
of the drsinage of the metropolis into the Thames, in its 
passage from Hammersmith to the river Lea.” But still 
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further to heighten his “ faint picture,” he states, that 
** the Thames is neither more nor less than the common 
sewer of London, so far as receiving the contents of all 
the sewers—that it contains a “ mass of filth which is in a 
progressive state of increase and oifensiveness ;”and may 
reach to a state of putrescence in time!” “ This (says he) 
is the theory which I haveformed and can it be denied 
that his very elaborate ** statement” of it displays in a 
verj' striking manner his talent for correct description and 
ptmetrating research. Though the ingenious inventor of 
it modestly pretended to the possession of only “a slender 
fM>rtion of common sense,” could such a felicitous speci¬ 
men of the union of shrewd observation with scientific 
find practical knowledge, otherwise than impress the Com- 
ini-ssioners with a high opinion of its value.? Hence, 
therefore, its accompanying their Report, to illuminate 
the public: and could any delineation convey a more 
faithful and apposite representation of our classic poet’s 
“ Father Thames,and “ his silver winding way,” than 
this masterly drawn portraiture? According to this artist, 
it seems that the ** Thames, from Hammersmith to the 
river Lea,” is nearly in the state of afi actual piddle, con¬ 
sisting of almost every kind of offensive matter, which, 
being confined within its limited channel, is regularly im¬ 
pelled by tlie tide backwards and forwards, without any 
change being produced in its condition, unless for the 
worse! As this movement has been regularly going on 
for many centuries, if such be the state of the Thames, 
it cannot excite surprise that the poor fishes are so uncom¬ 
fortable in the necessary element” of their life; and who 
can wonder that, in orda* to avoid the annoyance of the 
“turbid” and “ horrible mixture,” they should “jump 
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out of the river and get on to pieces of wood ?" However, 
every person who surveys this picturcy so hoidly sketched 
and artfully coloured by the eminent engineer," will 
perceive instantaneously its strict accordance with those 
of the “ worthy author" and the ** professional men of 
eminence." But will not observant people, who may have 
long resided on the banks of this ndble stream, yet never 
could sec any such effects, ^nominate the drawing cither 
a clumsy caricature, or a vile daub, the production of 
some uninstructed and unskilful practitioner, who was 
alike ignorant of his materials and the use of his pencil ? 
“ Common sense" may also lead them to prefer verity and 
farts to fabulous relations and unautliorized assumptions, 
even though embodied in ^ pomp and prodigality of 
phrase." In this case, is it not palpably obvious that the 
theorists ** imagination bodies forth the form of things 
unknow'n," whish, with a convenient readiness for his 
purposes and view-s," “ his pen turns to shapes, and 
gives a local habitation and a name P" Perhaps a slight 

w 

examination will prove his theory to be founded, not on 
JactSy but rather on “ airy nothings—** mere fancy’s 
child, and folly is its father." 

Tlie philosophical observer of the Thames also quoted 
some passages from the writings of Bergman and Four- 
cn^ ;• but had he perused more of the works of these 
truly eminent chemists than the two short passages which 
he has cited as authorities, perhaps he would have acquired 
so much knowledge of chemtstiy as might have prevented 
his sneer at ** the proceiM of a tea-ketde labewatewy," or 
his making siny of its useful {nrocesses the subject of his 
ridicule mid sc(»m. However, the principal object of the 
quotadems may have been to exhibit the extent of his 
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reading on the important subject of “ pure water,” and 
to prove that his knowledge of the dead” was 

not inferior to that of his learned friend and coadjutor 
the author of that “ little book—The Dolphin ” As an 
apposite illustration of his ingenious ** theory,” the man 
of science” affirmed it to be an “ incontrovertible fact” 
that ** the ullage of the Thames' water is in a progressive 
state of increase and qfffensiveness and “ that it cannot 
)X)ssibly be otherwise from the construction of the bed 
t>f the river, which consists of a series of excavations^ 
from wluch it is impossible the Jeculence there deposited 
can escajH!; and if this be so, it may reach a state of 
putrescence in time !”* Various and astonidiing as had 
been many of the other Jlwis detailed to the curious and 
inquiring Commissioners, how greatly must they have 
luvn astounded by this statement of the Thames' water 
“ reaching a stale of putrescence in time !” But is this 
acute investigator of causes, and accurate observer of effects, 
utterly unacquainted with the commonly know n “ incon- 
trovertiblejhet^ that^the water of a fisli-pond, however 
large may be its dimensions, or whatever “ feculence” 
may be “ deposited in its “ excavations,” never “ reaches 
a state of putrescence'^ if a small current only of fresh 
water be constantly running through it? As this is a 
simpU; instance of what invariably takes place in similar 
cases, what must be the obvious conclusion, as to the 
effects produced upon the immense volume of water in 
the Thames, agitated by the daily motion of the tides, 
and by the great number of streams which ore constantly 
flowing into it, as well as a variety of other causes which 
act powerfully,, and some of them “ operate unswn ?” To 
realize the sagacious theorist's “extensive views” of the 
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State of the Thames, and to give even a plau&ibie colour 
to his philotophical statement, it would be absolutely 
necessary that the water in the Thames should actually 
become Hagnani, 

Great as the exeitimis of the ingenious projector of the 
new eeheme for supplying the inetropcdis with ^^pure 
water,” may have been to render his « theory” « clear 
and intelligible,” perhaps those who may endeavour to 
reconcile sonte of its positions with the principles which 
are known to regulate the ojierations of nature, will find 
them a little obscure, if not irrational, 'riiough he expa¬ 
tiates on his surveif of the bed of the river,” it dfjes not 
appear that he ever ascertained its form by soundings, or 
traversed it with a diving hell^ on purjxise to examine its 

constmctioii” so closely and minutely, as to enable him 
positively to aver that it “consists of a series of excavations, 
from which it is impossible the fecttlence there deposited 
can escnjjc ” * It is evident that he presumes the “ exca¬ 
vations” to be perpendicular, like a common well, such a 
circumstance being a nco^ssary condititm of his statement. 
However, if this were really the fact, would not his 
“particles keeping nearly their own position, similar to 
globes of shot or sand,” when put into motion by the 
tide, as they reeled along his “ inclined plane,” soon 
fill his excavations to their brim, and thus make the bed 
of the river what he supposes it to be, “ A regular inclined 
plane,”—widi a smooth surface?* But in such a case 
what wcmld become of the notion broached in his state- 
malt, as to “its progresrive state of increase and offien- 
sivencss, so as to reach a state of putrescence in time ?” 
lliis illustration of his theory, dearly di^filaysfais perspi¬ 
cacity and ju<%iiient $ rbut the bad of the Thames being 


♦ of Ertdoncff p. (Vi. 



IIYDBAULIA. 


3()7 

like an inclined plane," the particles of water simi¬ 
lar to globes of sbot,^ ** excaTations," ** feculence,^ and 
“ putrescence,'*' &c. were necessary to the perfection of 
his “ picture,” so as to render every jMirt o( it (to use die 
painters' phrase) in perfect keeping ! 

When the triily scientific observers of nature con> 
template the varying appearances which result from the 
processes constantly going on in the great material labo¬ 
ratory on which they reside, they perceive that the most 
potent causes are incessantly, though gradually, operating 
to effect those changes which produce the “ pure air,” 
“ pure water,” as well as all the other substances that 
contribute to the “ health,'*' “ comfort,” and enjoyments 
of mankind. But the more sagacious surveyor of the 
'Fhaines professes to have discova'ed serious evils in 
some of those operations, as well as in several of others 
by which art affords her aid to adapt them for very im¬ 
portant “ domestic purposes."*' By a peculiar combina¬ 
tion of knowledge and ingenmty, having contrived and 
matured a plan far surpassing all others, which if exe¬ 
cuted would infallibly accomplish their removal, hence a 
desire to promote the public benefit ipduced him to lay it 
before the Commissioners. The autlun* of the “ Memoir” 
averred that the inhabitants of the metropolis are not 
safe in the hands of the monopoly;” and that the esta¬ 
blishment of a netc Company would be an essential 
benefit!”*—he also professed to have. no object in 
view but a public one; ” but in his ♦* staiement ” the 
engineer developed the disinterested views of both by 
affirming, “ he bad not hesitated to explain the more 
extetmee view which he had token of the subject, in con- 
tradistincrion to the desire of Mr. Wright, of merely 
Wishing another rival Company to the Grand Junction.”*^ 
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Besides he modestly ufllnued that there is m other 
practical remedy than that he has ur^ed / though pru> 
fessiiig to have at the time a ** slender portimi of common 
seuseJ” Perfectly assured of the incomparable superiority 
of his own matchless capabilities, witli rapture be ex¬ 
claims, “ How simple ! how practicable! Hence he 
strenuously and coniidently rocooimended the speedy 
adoption of his progeny—his precious tji/a//t6/e fU3strunty 
doubtless with the benevolent view of obviating the 
direst calamity that can befal a |>o{)ubus city.'" 'Hiai the 
object of both was the establishing another Water Com¬ 
pany, die circumstances afterwards disclosed in the evi¬ 
dence given to the Select Committee of the House* of 
Commons, of which Sir Francis Burdett was the chair¬ 
man, proved beyond all doubt. Though tlieir schemes 
“ would require the outlay of a milfion, die overthrow of 
a grinding monopoly of an ciemeirt of life,’'" and “ the 
establisliment of the supply of pun* and w'holesoine water 
on a sore and lasting foundation, would be cheaply pur¬ 
chased at any price.” And “ if the government of the 
country would but become the dispensers of the blessing, 
so goddike an alyect would soon be accomplished." 
** Simple^ practicable^ and “ disinterested /" say its 
ingMiious and skilful projectors; and who will venture to 
questimi their capabilities to accomplisli so god-like an 
object,” or Isululge the slightest doubt of their qualifica- 
tUms to remove all ** difBculties " and obstacles, even 
should they happen to be .mountains ?* 

One reason urged for the ado])Uon of such a ** plan" 

* ‘By a reference td the “ Statement” of this extraordinary 
genius it will be perceived that his eaksuhaums of the eilbetive 
power of ateam-engincs, arc equally cerreet with his philosophy, 
chemistry, kc. A fifty-horse power is represented to pump 
Severn] more thousand hogsheads than a seventy, and in less 
time ? 
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was, that It wtuilcl be* ivfkonwl umung “the splendid and 
useful improvements’'' so desirable to be “ effected in the 
richest, largest, and most [Kipiilous city in the world,” tend¬ 
ing not only to “ fix its character and elevate it in the scale 
of nations,” but also to remove* a national disgrace.” * 
Hence, agreeably to the hint given by the author of the 
Dolphin, “ Why have not tiie Grand Junction Com¬ 
pany ivalked off with their pipes and their engines, and 
aljandonetl the wretclied s|x*ciilation,”-f- that such an 
union of rare talents, “ pure” disinterestedness, and 
scientific knowledge might at once be displayed, to pro¬ 
mote the “ health and comfV>rt,” its well as to add to the 
magnificence of the sujK*rb capital of the Hritish empire? 
Hut would their device ti> supply the mctrojKjlis with 
*■and vvluiiiesome water,” afford a supply of 
or more salnhrtuus water than is at present supplied to 
tin* inhabitants ? Would not its only effect probably be 
to double^ if not treble the price which they noic pay foi 
their supply ? And if such an addition to the cost were 
not a “ Wcwiwg” to them, it might be a “ benefit'" to 
“eminent engineers,” an< I “ worthy authors,” who for¬ 
merly professed that they had no object in view but a 
public one ! ” 

Having noticed the principal allegations,'^ as they 
are denominated in the “ Memoir,” respecting the water 
supplied to the metrofwlis, let us advert to the evidence 
of those persons, wdiose practical skill united to scientific 
acejuirements enabled them to ascertain correctly its real 
{jualities by actual experiments, and who consequently 
may be presumed capable of affording the most satisfac¬ 
tory information. From documents appended to the 
Report of the Commissioners, it appears, that, by an ap- 

• Mivutex of h'riffBiice, p. 154. t Ibid, p. 134. 
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propriate contrivance, uvenly-eight specinuns of the 
Thames and New River water were collected in Ixittles 
for the purpose of being chemically analysed. The water 
thns obtained from the Thames was taken not only from 
different parts of the river, but at various depths and 
states of the tide, as widl as at different temperatures. 
Three specimens were also takcii from what was designated 
the **poisonous^ water of the London Docks; and in order 
that no mistake might oeeur, and that the properties of 
each sjan-imen might be correctly noted, every one of t!u* 
iMJttles was regularly numbered, and the place alsc> regis¬ 
tered whence the water it contaiiieti was pnxairwi. Hence, 
it must be evident, that every precaution lending to ensiire 
accuracy and to prevent mistake wa.s carefully adopicil, 
so that notijing niight bt* left to mpjm^ition and row- 
Jecture. 

The Commissioners state in their ]lefN>rt, that m 
order to ensure the subjecting of ail these various sjh’- 
cimens to the most careful and rigid examination, ii{)on 
one uniform system, we put them for that purjx>sc into 
the hands of Dr. Bost<x'k, a gentleman <‘initiently quali¬ 
fied for the task, by his extensive knowledge of chemistiy, 
and his practical exf»eriencc in this department of ana¬ 
lysis.'” The Commissioners probably would have found 
it difficult to select any man, whose scientific attainments 
and other qualifications were better calculated to a-ssist 
them in the discharge of the important duties of the 
office which they had undertaken; and the dtictor pro¬ 
ceeded to examine all the different specimens with the 
most scrupulous exactness. From the horrifying repre- 
semtations which had been given by the strenuous advo¬ 
cates of ‘‘pure teaier^ it is not unlikely that many 
persons would naturally expect, as tlie effect of Dr. Uos- 
tock'^s analysis, the discovery t)f deadly poisons and cdliei- 
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noxious substances in great abundance. But on the con¬ 
trary, after the most careful, attentive, and scientific 
scrutiny of all the various specimens of this horrible 
mixture’" and “ mass of impurity,” which had been de¬ 
picted as deleterious to health and unfit for domestic 
purposes,” he was not able to discover more on “ the 
average than three grains of solid contents, either dis^ 
solved or suspended in ten thousand grains of the Thames’ 
water, taking the average of the different specimens.* 
This statement by Dr, Bostock of the quality of the 
water supplier! to the metropolis, presents a strikingly 
different “ picture” from that painted with so much art, 
an<l in such glaring colours, by the veracious author of 
the “ Dolphin,” and his n^edical and other assistants. 
But greatly as Dr. Bostock’s portraiture differs from the 
assailants of the water and the Water Companies, his 
representation was corroborated by the analyses of Dr. 
l*earson, Mr. 11. Phillips, Dr. Lambe, and Mr. Gardner, 
whose experiments to ascertain the state of the Thames’ 
water produced almost precisely the same results ; and it 
is a circumstance deser%'ing of notice, that the very worst 
specimens of the water-even those collected near to the 
‘‘'■polluted,'^ terrific, and hateful Dolphin, and the poi¬ 
sonous'^ l./ondon Docks—were found to contain not so 
much as four grains of extraneous matter in the ten 
thousand employed in the exjjcriments; and not one par¬ 
ticle of this small quantity of matter was stated by him to 
be “ deleterious to liealtli ! ” 

Some other very striking circumstances will likewise 
show that the “ faint picture” in the “ Memoir” was in¬ 
correct. Though so many assisted the artist with their 
colours and shading, the subsequent statements may 
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enable any person possessing the slightest penetration, to 
decide whetho' he sketched with a pencil guided by truth 
and a jrroper kfwwledge of facU. From the experiments 
which Dr. Bostock so carefully made, he was led to con¬ 
clude, “That the Thames, when free from extraneous 
substances, is in a state of considerable purity, containing 
only a moderate quantity of saline contents, and those of 
a kindf which cannot be supposed to render it unft for 
domestic purposes or to be injurious to health * The 
preceding statement was not only confirmed by the various 
experiments made by Dr. Pearson, but ho even went fur¬ 
ther, and at the conclusion of his account he observed,— 
“ It will be easily imaginable, that the impregnating in¬ 
gredients of theThanres’water areas perfectly harmless as 
any spring-teater of the purest kind useil in coniinon life, 
indeed there isprobablp not a springy with the extepfion 
of Malveni, and one or tu^o more, that is w pure a-* 
the Thames' water."-f If such then an* the geruiine con¬ 
clusions from the results of actual experiments, made by 
skilful and scientific men, who had no interest in di'treiving 
the public, what inference ought to be drawn as to the 
caricature and delusive reprcsenUUiions of it, as ixhibite<t 
in the “ Dolphin" and “ Memoir," as well as the stnnig 
colouring 80 thickly laid on by the “ profesBionaP and 
“ scientific" men, and other persons whom the “ worthy 
author" introduced to the notice of the Commissioners, 
in order to countenance his unfounded, exaggerated, or 
erroneous statements ? 

But every person who shall take the trouble to read the 
whole of the evidence, cannot fail to remark that, not¬ 
withstanding the confident and gloomy statements of the 
^'professional'^ men, both medical and others, according 
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to their own acknowledgments when questioned, they 
really possessed very little scientijic or other knowledge 
relating to the subject! Had the Thames'* water been 
impregnated with a similar proportion of that dreadfully 
“ deleterious” substance, prussic acid, it would not have 
been so “horrible a mixture” as to be deserving of the 
description given of it by the candid and disinterested 
pamphlet writer, and his accomplished and “ intelligent” 
coadjutors. Their “ Tales of Wonder” may have in¬ 
terested those who delight to ruminate among the strange 
and ludicrous fictions which emanate from a fervid 
imagination; t^lugh the grave and inquisitive admirers of 
truth and reality will, perhaps, consider such stories as 
were then told about gas, fish, and water, to be little 
l>ettcr than “ tlie currency of idiots.” In every age the 
unthinking and credulous have been dupes of the interested 
representations of persons who subsisted by delusive con- 
triviutces; but in these days, the assertions and opinions 
of “ professional” men may be freely examined; and 
however confidently urged, unless supported by un- 
doubted/acf^ and cogent reasons, they will have no weight 
or influence, except with the lowest cnedulity. 

The pi'rsons who broached the new schemes, urged the 
advantages of competition to a commercial and industrious 
nation, and certainly they are strikingly obvious. In 
every country where a spirit of enterprise has been en¬ 
couraged, it has given a strong impulse to geniu.s, and 
excited to the most powerful efforts with the view of ob¬ 
taining wealth or fame. This has been conspicuously the 
case in our owm country, as its career in the discoveries of 
science, the perfection of the arts, and the improvements 
of manufactures, abundantly provi. But it is pre-emi> 
nently distinguished for the singular magnitude of its 
establishments, many of which have not only given scope 
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for the display oi' superior talents, but have conduced to 
combine public convenience and private oomfint with in- 
dividual pecuniary benefit. Canals, the establishinents 
for suf^ying water, gas, and a variety of other grearcon- 
cems, may be cited as instances; but the capital at first 
required to carry them into effect being large, and their 
eventual success doubtful, a great number of persons 
united to furnish the pecuniary means for realizing the 
purposes of Uie plan : thus the risk of loss was divided, 
and the great ends aimed at were attained. 

Among the useful and magnificent concerns whirl) ori¬ 
ginated from such a source, the Water <!%mpaiiics of the 
metropolis may be ranked as conspicuous, l)oth for their 
public and private utility and convenience. Singular 
and important to the community as may be the advan¬ 
tages of these expensive and arduous undertakings, it is 
a remarkable fact, that every one of them Ims had to 
struggle through a series of difficulties calculated to damp 
the ardour, to discourage the exertions, and to prcxluce 
the irretrievable ruin of an individual. For many suc¬ 
cessive years, no profit was the happy result of persevering 
and meritorious industry; and it has sometimes happened, 
that just at a period when a ray of prosperity began to 
beam mi their labours, and which led them to anticipate 
the reward of laudable perseverance, their hopes have 
been suddenly blasted by the artifices of projectors, 
equally deficient in knowledge or skill, in any art 
but that of delusion. Indeed, how many instances have 
occurred in the great metropolis of Britain, that the 

reward to which real merit and honourable industry were 

• 

entitled, has been wrested firom its object by the confident 
pretensions of presunfjptuous ignorance, united with men¬ 
dacious and unblushing effrontery ? 

In the “ Memoir'’ it was stated, that the principle of 
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the act of Parliament under which the several Water 
Companies were instituted, was “ to encourage compe¬ 
tition ; but that by an arrangement which took place 
between the Companies, all competition was virtually put 
an end toand a “ monopoly of the sale of a necessary 
of life was to all intents and purposes established ” The 
frequent and reproachful use of the word monopoly by 
the artful, is a presumptive proof of their being unable 
to select a term better adapted to their purposes; but 
«'hen tlicy apply it to many existing institutions, they 
ought l)oth to define its meaning, and to show the 
justness of its application. Vulgar prejudice usually 
associates with it the idea of persons exclusively possess¬ 
ing the power, not only of sidling, but of demanding any 
price they may choose for the articles in which they may 
deal; and it is generally presumed that such are also 
articles of necessity, that cannot be obtained from any 
other j)crsons, and that an unreasonable price is conse¬ 
quently requiretl for them. However, in many {perhaps 
in tuo.st) instances, do not those who employ the word 
either misunderstand its genuine purport, or intentionally 
misuse it ? Doc.s not its application to the Water Com¬ 
panies afibrd striking evidence of its abuse for the purpose 
of misrepresenting and reprobating their conduct ? In 
the vixrabulary of interested schemers the term “ mofw- 
polp'' seems to be synonymous with any thing which 
interferes with their own selfish views. Hence the Water 
Companies were denominated “ gross monopoliesas 
“ confederated, and their combination bottomed on a dis¬ 
regard to the public welfare.'' Some of them were even 
charged with having “ broken every engagement"— 
“ sported with the comforts and* health of their cus¬ 
tomers—actually drenched them with the noxious con¬ 
tents of a stagnant jKX)l '*—and “ exhibited a culpable 
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disregard of the comforts and health of a large district 
of London.'' Tlie same personage also asserted that 
one of the Water Companies (the Grand Junction) 
“ exacted, in 1819, an increased rate, equivalent in no 
case to less than fifty per cent., and extending in most 
cases to ninety and one hundred per cent." In addition 
to this he sneeringly observed that “ between that period 
and the year 1826, having done so much for the ‘ public 
good," they began to think it but fair to do a little for 
themselves. Accordingly a private bill—so private lliat 
none of the MernlKjrsfor Westminster or Middlesex even 
knew of its existence—received tlie royal assent, by which 
they obtained the sanction of the legislature to a new table 
of rates, by which an addition of from fifty to thrw‘ hun¬ 
dred per cent, may la? levied."* 'I'o make his statenu^nt 
appear plausible, the candid and veracious writer gave 
the “ new table of rates," which he stated “ will make 
the intended increase clearer," and the Commissioners 
will at once see what an enormous increase* is meditati*d 
by the Company, time and place Jittin^r 

It has been shown what kind of proofs were adduced to 
support the serious allegations'^ res|H.*cting the (jualitit's 
of Thames' water, and therefore it may not excite surj)rist; 
if it should appear, that others against tlic Grand J unction 
Compfmy display the same, disregard for veracity in the 
relation of circumstances! 11 ought also to lx* particularly 
noticed that tlie historian was evidently acquainted with 
thefact as it really occurred, notwithstanding bis pal{)able 
misrepresentation; for he afterwards unwittingly stated, 
as the reason of its having “ escaped the vigilance of mem¬ 
bers and the public press," that “ it went into the House 
of Commons as a private bill/or co^nniagrertain articles 
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o f agreement^ 4rc. T* Plausible as the author's state¬ 
ment may at first sight apjiear, and artfully as he may 
have coloured it, the reader will form his own judgment 
of the motives which could dictate it, by perusing the fol¬ 
lowing account of the circumstances, as given in evidence 
by William Clay, esq. to the Committee of the House of 
('onnnons, of which Sir Francis Burdett was chairman, 
in duly, 1828. He stated, that ** a very general impres¬ 
sion had lieen created, that the real object of the Bill (of 
1826), under whatever title disguised, was to procure a 
clause enabling them to increase their rates; but the 
ni(»tive of the Company’s application to Parliament was 
contained in an opinion of counsel, which was taken in 
the year 1824<, by which it will appear, that from the 
inaccuracy w'ith which the various acts, by which the 
Conipany derives its powers, had been framed, many 
(K)ints of vital importance to the ComjMiny were left in 
complete vincertainty. It seemed doubtful whether they 
had a legal title to their land at Paddingtonthey were 
a Companv by one act for fifty years, and they were a 
rompany by another act in perpetuity;—they could accept 
a conveyance of land from the Regent’s Canal Com¬ 
pany, whilst tliey could not accept a conveyance from 
the Grand Junction Company; wdth sundry other dis¬ 
abilities and doubts as to the meaning of ^rliamentary 
enactments.” And with respect to the clause respecting 
thi‘ “ New Table of Ratesf' as it was designated by the 
author of the Dolphin, he averred that “ it was introduced 
Inf the e.rpress desire and direction of the chairman of 
the Committee of' the House of Lordsf and, “ as in the 

first instance, ** they did not desire its insertion, they 

• 

• Min. of Evid. p. 140. Was not the writer of this statement, 
at that \ory time, editor of The Parliamentary Debates, and 
thcreffire htllv JLWure of his account not being correct? 
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would haoe no objection to its heinff repealed r If this 
statement be compared with that given by the veracious 
writer of the “ Memoir,'' can any candid person distover 
a son^e drcumstance which will bear the construction and 
colouring which he has given to it ? I£r their respective 
semblance to truth and consistency be considered, which 
appears most entitled to belief ? 

The same accuracy of outline and truth of colouring 
appertained to the ** faint picture" of the Grand J unction 
Company's unconscionable demands of increast^tl rates 
from their customers. For, in contradiction tti the 
unfounded assertions respecting them, the evidence proved 
that instead of their ever having “ exactt*cl an increased 
rate, equivalent in no case to less than fifty jx^r cent., and 
extending in fnost instances to ninety and one hundred 
per cent,," the average of the increaw of their rates had 
never exceeded twenty-five per cent., and their accounts 
were {induced as vouchers for the truth of the statement. 

As sucli were the futile or groundless charges agsiinst 
the water, and the Water Companies, as well as the kind 
of testimony to support them, let us direc't attention to the 
Royal Commission and the Commissioners, and examine 
whether their proceedings strictly corresponded with the 
object of their appointment. According to the commis¬ 
sion, they were appointed “ (^mndsskmers for inymrinff 
into the state of the supply of water in the metropolis^ 
including the south and Surry sides thereof;* but though 
their duties were thus strictly dinned, it appears that like 
Mr. Mills with regard to Mr. Wright, they took “ a 
more extensive view," which included new “ plans" and 
“ surveys." It is evident that from some cause or other 
the Commissioners hdd conceived the idea of “ new 
works,'* even hefiire entering upon the inquUy; for 
as they afterwards confessed, they “ hoped that the 
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evidence would have prepared the way for their recom¬ 
mendation of a practicable and efficacious plan of supply¬ 
ing the whole of the metropolis with pure and wholesome 
water r* 

From the statements of the Water Companies, the daily 
consumption of water by the inhabitants supplied by the 
Companies on the northern side of the Thames, amounted 
to alxjut twenty-six millions of gallons; and that on the 
southern to about three raillionsof gallons, which, according 
to the number of houses, was an average of one hundred and 
eighty gallons for each house. Hence the Commissioners, 
in their Report, stated “ 'ITiat the quantity ci water sup¬ 
plied in London and Westminster is abundant; and in 
our examinations of individuals touching tlie quality of 
the water, we have in no instance met with complaints 
of deficiency of quantity. We have reason to Ijelieve that 
the hospitals, workhouses, and other similar establish¬ 
ments, where an abundance of water is an essential requi¬ 
site, are in all cases duly supplied ; and upon the impor¬ 
tant subject of supj)ly in case of fire, our evidence leads us 
to believe that of late it has always been ample, and that 
when not immediately procured, tho fault has lain with 
the turncocks; for among other advantages of the reser¬ 
voirs annexed to the w'orks upon the Middlesex side of 
the river, is that of having at command a large head of 
w'ater, by which the mains are kept full, and in many 
districts are under considerable pressure. —As far, 
therefore, as regards the description and quantity of 
water supplied to the Cities of London and Westminster, 
it appears that more than half the consumption is derived 
from the Tliamcs, and that it is in such abundance as not 
only to supply all necessary demahds upon ordinary and 

• SchemoR for new Water Works, &c. were proposed by several 
persons, and appended to their Report. 
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extraordinary occasions, but that a proportion is cotv 
stantly suffered to run to waste, by which the cleansing of 
the drains of the houses and of the common sewers is effec¬ 
tually accomplished, all accumulations of filth obviated, 
and the general health of the metropolis promoted.” 

The Commissioners then proceed to state, “We next 
directed our attention to such facts, respecting the quality 
and salubrity of the water with which the inhabitants of 
London are supplied, os were in our judgment best cal¬ 
culated to enable us to form a correct and unprejudiced 
opinion upon tins important question. Being a cjucstion, 
however, in which the interests of a great number of indi¬ 
viduals and public bodies are deeply involved, and which 
has been the subject of acriinonious controversy, and also 
re8|)ecting which a variety of representations ha<l gone 
forth to the public, we p^rc^ived that it would neces¬ 
sarily embrace a multitude of considerations of a deli¬ 
cate and complicated nature. We felt it to bt‘ our duty, 
therefore, to begin by dismissing from our minds what-^ 
ever previous impr€*8sion8 might have been received frcjin 
the reports and statements which had been circulated, and 
to be guided in our judgment solely by the evidence we 
should be enabled to obtain, in the execution of our com¬ 
mission.” 

The preceding paragraph being certainly characterized 
by a remarkable spirit of candour, it is much to be re- 
gretted, that entertaining such liberal feelings and just 
notions of their “duty,” that the Report should have 
afforded any occasion to remark the difference between 
the prq/^sians of impartiality, and their actually being 
realized. Fbr instance, upon what description of evi¬ 
dence did they assert 'that the “ coiU gas manufactories 
are most prominent in pollutinff the river by their re¬ 
fuse ?” In the execution of their duty, it does not appear 
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that they either suiiimoiied or examined a single well- 
informed individual, from any of the establishments, to 
ascertain whether the assertions respecting the gas-works 
were true. The inquiring Commissioners relied on the 
testimony of persons most palpably ignorant of the sub¬ 
ject, threw a most serious imputation upon the ga^s-works, 
and stated what was directly contrary to the fact; for 
had they really inquiredy the evidence would have in- 
eontrovertibly proved that such a statement as theirs in 
the KefK>rt, could not be correct!* 

When misrepresentations so obvious and striking form 
a prominenf' feature in their Report, it may not be 
surprising if other circumstances contained in it should 
confer upon it the character of inconsistency. For 
instance, tliougli the Commissioners affirm, that “from 
the commencement of tlieir inquiries they have bestowed 
considerable attention upon this subject, and have endea¬ 
voured to obtain accurate information respecting it,” is this 
conspicuous in their statement, that “ it appears proved 
to us that the quality of the water w'ithin certain limits, 
included in what may be called the London district, has 
suffered a gradual deterioration wij.hin the last ten or 
twelve years? We found this opinion upon the well 
ascertained fact of the disappearance of fsh from those 
parts of the river, to such an extent as to have led to the 
almost entire destruction of the <ishernien*.s trade*f* be- 

• In my Compendium of Gas Lighting, published in 1827f is the 
following statement :—** Formerly considerable difficulty attended 
getting rid of the lime, after it had been used for purifying the gas, 
on account of its offensive smell; but it is now placed in pans, 
under the fires that heat the retorts, so as to evaporate or destroy 
its noxious qualities," p. 25. This had been tlie practice for 
several previous years. 

t If this had been really the fact, why were so many of that 
calling detected using union ful nets to catch the young fry at this 



tween Putney Bridge and Greenwich, and upon the cir¬ 
cumstance, that the eels imported from HoUand can now 
with much difficulty be kept alive in those parts of the 
Thames where they were formerly preserved in |X!!rfect 
liealth i We also learn, that the fishmongers in London 
find it impossible to preserve live fish for any length of 
time in water taken from Uie same district!" Upon what 
desenption of iri/brmaiioH were the assertions in this 
paragraph,/&unded Were the/ocfjr “ well jisc'ertained” 
by diligent and scrupulous inquiry conductwJ with acu¬ 
men and judgment ? A slender {portion of common sense, 
with a very little knowledge, may probably enable any 
person to discern not only the futility, hut the utter incre¬ 
dibility of its character. 

It is likewise rt^morkabie, that although the engineers 
of the Grand Junction and Chelsea Water Works gave 
positive and satisfactory evidence as to the improvements, 
then in progress at their respective establishments, they 
were not noticed in the Report; though there was an 
allusion to “ projected alterations and improvements by 
one of the Companies."^ But when the Commissioners 
had obtained “ accurate information'^ of “ alterations 
and improvements,” which were im{)ortant, and had an 
obvious connexion with the primary «>bject of the Royal 
Commission, why did they omit to notice them ? Did the 
omission arise frcmi an apprehension that the mentioning 
of them would interfere with the “ plans and surveys” 
formerly alluded to; and would prove an insuper¬ 
able obstacle in “ the way for their recommendation 
of a practicable and efficacious plan for supplying the 
whole of the metropolis with pure and wholesome 
water ?” , 

period? And why was not the water fatal to the 
the old fiih ? 
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After reciting in several paragraphs a variety of cir¬ 
cumstances, which, it must be admitted, affect the trans¬ 
parency of the water, the Commissioners affirm, that “ on 
examining such analyses of the w’ater as had already 
been made, and were communicated by the Companies 
as well as by set^eral individuals of high authority in 
these matters we found them to be so far at variance 
with each other as to prevent our drawing from them 
satisfactory conclusions.’’ Nevertheless, to remove all 
their doubts on this head, had not they obtained the 
seventy-eiglit s}XH:iniens of the water supplied, as formerly 
mentioned, which, “ in order to ensure the subjecting of 
all these various s|M?cimens to the most careful and rigid 
I'xaniination, they put into the hands of Dr, Bostock, a 
gentleman eminently (lualifiiKl for the task by his exten¬ 
sive knowledge of cliemistrv, and his practical experience 
in this department of analysis.” The result of Dr. Bos- 
lock’s investigation having been already given, as well as 
those of other practical chemists, it is not necessary to 
repeat them. But the statements of the Commissioners 
must excite no ordinary degree of surprise in the mind of 
every person who dispassionately jpid attentively reads 
tlie amcurreiit testimony of the real scientific men, who 
had actually ascertained the qualities of Thame.s’ water 
by experiments carefully and skilfully conducted, if he 
compares them with the other statements in the Report. 
Like tlie acute and anticipating dtxtors, the Commis- 
sioneni deal largely in the use of the words may and will, 
but “duty” would seem to indicate the propriety of 
drawing their inferences solely from ^^well-ascertained 
facts as they call them, not supposed or possible cases. 
However, the “malaria” of fancy perhaps also affected 

• If such were the case, the accotint of their experiments ought 
to have aecompanied the Report with those of T)r. Bostock and 
others. 
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them, as well as the other eminent men and therefore, 
instead of relying on realities, they might prefer wander¬ 
ing in her fantastic mazes—“The chaos of the mind." 
They descant upon “ItKal evils," “ contaminating caiis(*s," 
and observe, that “ the statements which have been made 
respecting the insalubrity of the Thames' water, as sup¬ 
plied by the Com|>anies, have also Ik’cii considered by 
us; and although from the few cases which have Wen 
brought before us, of disorders imputed to this cause, we 
do !M>t feel ourselves warrantetl to draw auv general 
conclusions," &:c.* Yet, notwithstanding their assiTtion 
about not feeling thcraselveS “ warrantiHl to ilraw any 
general conclusions," almost imme<liately after they state, 
“ that many of the complaints res|x*ctiiig the (juality of the 
water are well founded, and that it ought to be derived 
from OTHER SOCRCES than those now resorted to," ive. 

In his “ Memoir," the writer alluded, with apparetit 
disrespect, to “a knot of jobbers holding their sittings in 
an obsure alley in Lotulon, and having no earthly object 
h\xt~^proJil! —yet avowed that men of science and engi¬ 
neers of eminence, are prepared to submit plans.''' 
Though he professetl to “ have no object in view but a 
public one," yet subsequent events clearly elucidatiHl his 
motives; and that, from s<nne cause, the idea of a New 
Company, “ Plans and surveys," had prcfwssessed the 
minds of the Commissioners behm* they' commenced 
the important inquiry, so as to modify all their subsequent 
proceedings, as well as their Report, facts rendered pal¬ 
pably evident. Hence, instead of illuminating the public, 
the purposes of “ a knot of jobbers" were rather pro¬ 
moted by their labours, amply as they were paid to give 
accurate and useful infa'*mation.-f- 

• Minutes of Evidence, p. hM. 

t They received 800A each fw their sen'icesjn this affair, as 
stated by Sir Robert Peel! 
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CHAPTER XX. 

Peculiar circumstanoei* of some great Establishments. Fallacies 
in llie Re|Kirt of the Commissioners. Select Committee of 
flmiKp of Commons appointed ; and Sir F. Burdett, Chairman. 
Examination of Dr. Roget. Mr. Mills’ Plan, &c. for New Water 
Works ; his remarkable Statenujnts. Dr Kerrison’s singular 
• detail concerning Thames' Water, &e. Facts showing purity 
not to be essential to salubrity. Reflections upon the manner 
of scrutinizing the private nflTairs of the Water Companies. 
Report of tlio Select Committee, and its purport. Different 
vSehemes for supplying the Metropolis from the Colne. Descrip¬ 
tion of the (irand Jiinetitm Company’s Plfin in 1830. Bill for 
executing it delayed by the interference of Sir F. Burdett, to 
employ Mr. Telford. 

Iv tnir t'ntcTprising, industrious, and commercial nation, 
the advaiilagts of eoinpetition have been extensively 
proved by exjterience. It has roused dormant genius 
into action, and excited to those great efforts which have 
tHMiferred fame, and produced opulence. Hence liave 
arisen many of those great estubli-shnients, whose peculiar 
circumstances entitle them to more than ordinary con¬ 
sideration for ensuring their welfare and permanence, 
inasmuch as they are closely interwoven with private 
comfort and general convenience. This is remarkably 
tlic case of water and gas works, from their operations 
being n€*ccssarily roiiffned to certain districts. They 
have no resemblance to the occupations of shopkeepers 
or merchants, whose scene of action is not limited to a 
single town. Besides, such concerns require immense 
sums to l)e expended in buildings §nd machinery, which 
are not easily removed, like articles of trade, and must 
also be usele!;»s for every other purjxise. The experiments 
attending their efforts are often costly, as well as signally 

c c 
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useful; but [leeuniary to the tiist proprietois is 

always dubious, notwithstamliug their capital and e\er 
lions may have contributal to the improvement of seience 
and the jx?rfeetion of art. Nevertlieless, when the 
at which they aimed has been nearly athiinetl by anxious 
and a5.si<luous labour, sometimes have pretenders to 
genius, though mere pountls, shillings, and pence calcu¬ 
lators, proposed to form a similar cstahlishmenl, foumlisl 
on emmecHis statements and e'^timaies, w ith the view of 
interfering with their welfare, and emlangi‘ring their jnr- 
manence, thus wrt^sting fnmi real merit the reward wliicli 
was honourably and arduously eiurned. 

Neither much judgment nor |M‘nctration will he fit‘ct*s- 
sary to decide wlu*ther the statements coiarming th*- 
condition of the Thames, and the conduct »>f the “Water 
Companies, were intentional exaggeratuins or jiositive 
fictions, broached and eirculatetl to countenance the intn»- 
duction of a scheme for nc7c Water Works. Indistl, 
often have professions of aiming at remtxlying a great 
evil, or protecting the public from imposition, provixl to 
be merely delusive pretexts to promote the views of indi¬ 
viduals, whose chief object was to obtain pecuniary advan¬ 
tage for themselves. That such was really the cose with 
regard to supplying water to the nietro]x}lis, will Ik* 
strikingly evident from a series of facts dcvelo|xxi in tlu* 
course of the future proceedings relating to the subject. 

It has been shown that the Commissioners, imi the mo-si 
trivial and inconsistent statements, imputed to the ** coai- 
gasand other manufactories'' the pollution.of the Thames, 
and the destruction of the fish,* notwithstanding die very 
satisfactory evidence,^ by Dr. Bostock and others, of the 

• As the sapient persons who described the condition of the 
Thames to be so ** pouonow** as to kill whole cargoes of cch, as 
well as “ dace, dabs, flounders,” and even a hone, is it not singular 
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'^alubrilyof llu* water, J^’roni the tciiour of their lle|X)i t, 
tlie conclusion is inevitable, that they relied more on tiie 
prejKisteroiis assertions t)f illiterate fishcrnien and others, 
than on the testimony of enlightened and scientific men. 
But Ixjfore they ventured to make confident affirmations 
in a document, which was to go forth to the public by the 
authority of one branch of the legi.slature, would not it 
have l)een more accordant with their duty to collect with 
diligence authentic information, and also attentively and 
carcfidly to scrutinize it ? Justice required this lobe done, 
in order to realize the object of their appointment; and it 
might he presumed that curiosity alone would have afforded 
some slinuilus to ])ersoiis ostensibly thirsting after useful 
knowledge. Irrational and ludicrous .stories seem,however, 
to have been more congenial with their taste, for they 
constitute a large portion of tlic curious matter apjx^nded 
to their Re|xn*t, and- likewise form the basis of its most 
‘‘ prominent'” paragraphs! 

W hen it is cx>nsidered for how long a ^leriml the majority 
of water and -gas works had previously contended with 
great difficulties, arising from prejudices and ignorance, 
;is well as causes of different kinds, affer expending enor¬ 
mous sums of money to effect an im|X)rtant public benefit, 
with scarcely any pecuniary compensation, surely these 
i'oniM^rns ought not to be rashly and unjustly defamed. 
But the inquisitive Commissioners apparently concurred 
with the projectors, anti cherished the idea of “ netc 
xcork.^r lx?fore they began their inquiry; therefore it 

cannot excite any surprise that they concluded their 

* 

that they did not bring forward similar testimony to prove tliat 
it killed the sailors, who take such large*quantities of its water for 
use at sen, in preference to any other ? The destruction of a few 
Uiousands of .such bipeds would have highly embellished their 
awful picture of its deleterious effects ! f! 

( c 
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lalx>iirs with iho same enterprisinfx pn>|>eiisilies, though 
they lU'tUally statwl the stipply of water t<» Ik* abundant^ 
aocl all the truly credible and scientific evidence provin! 
its purity and wholesomeness. The substxpient ri'cital 
of circumstances will elucidate this point, anti clearly 
show the inference to lx* coiTt*ct, that the inrjnircrs and 
p^'ojedors aiincKl at the same objert. 

StKHi after the Ilepirt, &c. of the (’ommissioners had 
Ixijcn printetl and delivered to the MeniluTs of the lloii'ie 
of (\mimons, on the motion c»f Sir l‘\ Hurdt'tt, a S^elect 
( ominittw was ap|K»inted to enter u|>on a sitniiar inves 
ligation and, as is usual in such eases, tlie baronet btranie 
the chairman. Having designated tlie Water (‘oinpanie" 
as a ** mijfchicrous and unprinviph'd eonMeraev,'’ (if llu* 
statement in “ Ihe Holjihiir be cornx t). and als<», witli 
others, at a public meeting, applied scwernl very harsh 
epithets to the conduct of one (!om]Miny, as well as to the 
qualities of the water supplied by them, it may nainrall v 
be presumed that his attentifin would lx* directeti to /r/r/,v, 
autliorizing his u.se of strong vitujx’rative ex])resNion''. 
When, however, the Committee assiinhled, the first 
fX‘r.st>ii intnxluecd was oik* of tlie Commissioners iif 
Inquiry, Dr. Hoget; and he w’as merely asked, “What 
were the vieMs of the (loinmissioners as to the remrdp 
that ought to Ix* adopted?" “I>id not they intend to 
recommend some specific plan r" “ Did not they intend 
to recommend the iakinff of leveh between this and TeiU 
dififfton?*' “ Were they not of opinion that the present 
state of things recpiired a remedy And that a changi> 
is alrhost indisfxmsable."* lo all these questums the 
answers were in the affirmative; but how far such 
r/cre.v,” opinions^ and conclusions*' of the Commis- 


• Miiaitvs nf /‘.'i tdntC , J). 7* 
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sHiiicrs were juslilied by any evidence adduced to ihein, 
“a very blender |x)rlion of coninion bense’^ may determiiu*. 
If any part of the evidence tended to show that there were 
evilb which retjuired a remedy, llie Companies also incon¬ 
testably proved that they had long been earnestly and 
setlulously engaged in devising and executing plans to 
obviat(‘ com})luints. 

'^I’he Committee having ascertained the views'’’ and 
“ opinions" of the (’omniissioners of Inquiry, their 
attention was next occupied wdlh the identical IMr. iVlills, 
who had lioasted to the Commissioners of having taken 

a more extenaive z u ’ k " llian Mr. Wright, and of the 
infallible “practicable remedy" which he had devised, 
being re([uesled to “ prcKluce a map of the river Thames, 
illufilratin^' a plan ft»r tiie conveyance of' water from 
Teddington to the metrojKili.s,"* the pniduction of this 
previously prepaicd map afforded inm an o])portunity for 
disclosing Ills enli^'hicm'd \iews and scientific attainments 
tt> the Committee, by descanting ujion “ earthy impuri¬ 
ties'" and impuritiesy' '\fdtratiouSy'"'\‘ ulterior 

measures,''' and various other matters. Possibly these 
“ words of learned length and thuiulering sound" were 
intended to illuminate l\\c Committee, though they smnt^d 
rather to pu/zle the chairman. However that miglit 
Ik’, they certainly afforded amu.sement ti> some of the 
auditors, who were in a similar predicament willi the 
“ gazing rubtics ranged around" the village sclioohna.ster, 
among whom 

-“ tlie wonder grew, 

That one siuall head sliould carry all lie knew!” 

besides forcibly reminding them of one character delineated 
in Hudibras,— 


• of j’. 7- 


Unit. [). (t 
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“ Who knew whatever's to l)e known ; 

Ilut—mucA more than he inetc —would own !’’♦ 

Though Mr. Mills dcclarfd liiat hts nexc pUin was 
i'ODi{>ri^ensive and infallible, yet, when i|ui*stioncd whe¬ 
ther, “ if it were adhered to, the wlioie of the U>wn would 
lx? su|>p)ied with water at high service r'' lu‘ re|ilied— 
“ Certainly not —“that is aw arrangement for the Com¬ 
panies to makVf and not the prof et tors at' this arze? sup})i\ 
ol water Afterwards he also luade the fidlowing sin¬ 
gular confc?ssion resjx-cting the same }K)int;—“ / atn not 
engineer enough to devise any plan by wlmli we can ttoii- 
vey to the pipe's of eight different Clom]>aiiies water at a 
high level. I have no idea of the practicability of ?iuel» 
a measure. Our iiresi'iit jilan is of a very simple nature, 
which is to give t*> those Cmii}mnies water precisely in 
the situation in which they have it at present."*^ “ 77n 
intention of the plan iv, to enable each of the Compa¬ 
nies to keep their men pipes, their oxen sUtam-cngincs^ 
their command of tenants, and in fact to be, instead oj 
oaiciNAL suppLiKiis o/'ico/er, DisraiuL’Toas water x 
that they should luivc pure water brought to them at a 
certain price, and be distributors of that wafer to the 
WHOLE of the metropolisr\{ This scheme is evidently very 
comprehensive, and if carried into execution, how admir¬ 
ably and effectually would it obviate the evils of that 
*^*^mdingmonopoly^ ascrilxHl to the “confederated (.\jiii- 
fianies,'” mid so acrimoniously described by the author of 
“ The Doljihin.” Indeed, would it be possible to devisi* 

• In this philosopher's ** Statement” to the Commissioners, he 
aflirnied the probability of the Thames becoming r’DTRascKNT, 
and like.wise that *'fiUrati(m w ill not 8C{iaratc the noxious quali. 
lies of Thames’ water, &c.yet on this (xcasiun, lie proposed to 
I ht? (.Jommittee “ to Riibj(?ct it to several Ji(tralion.\, to cleanse it from 
all corihy Hixii fraKcmis iiripiirities of jb'vidt'nrc, p. 9, 
f MoiuJvit of /it'idtnri, p. Ilf. ( /hid. ji. 12. |! /btd. p. 8. 
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any }>lun iiicouipurabiy reaMUiabie, modest, and disin¬ 
terested, and at the same time belter calculated U> annihi¬ 
late “ a fnoruj|Kdy of a necessary element of life The 
eminent engineer ” also aflirmed that the purpose of his 
neii> plan was “ to bring to the Companies^ engines pure 
water, and they may go on as they do ul present^ Of 
c*<»urs{^ it must be presumed that tlie Companies were quite 
incapdde of obtaining and bringing the pure water with¬ 
out the jMnverful aid of his extraordinary ingenuity. 
“ How simple?"* “ How practicable f’ he exclaimed ; and 
if tlu‘ aeine of simplicity and ingenuity too are not dis¬ 
tinct ly perceivable in the project, where will they ever Ik? 
I'ouud r Must not those |>ersons be simpletons indeed 
mIio cannot discover iM>th in this luminous disclosure? 
\V hat an ext] uisite device for promoting competition! But 
if the HUjiply of water to the metro{x>lis shall ever be con- 
lided to such disinterested persons, may not tlie public 
readily divine the consc'quences, and could they expect to 
have any other than pure arul cheap water? 

Allusion was matlc in u former chapter to the means 
Miinetimes employed to originate parliamentary proceed¬ 
ings, and, in corroboration of thcfact^ this business affords 
a remarkable pr<x)f. When the Commissioners met on 
the 10th of November, 18^17, nearly four months after 
the date of the commission apjxnnting them, which w’as 
the 12th July of the same year—it has been already 
stated that they applied to the Secretary of State, “ to 
have the assistance of some person conversant with the 
business of engineering who is known to them, and in 
whom they can place perfect confidence, as their secre¬ 
tary.^ Again, on tlic 23d of the same month, in a letter 
to Mr. Spring Rice, they stated *that, “ in consequence 
of the absence from London on j)rofessional duties, ever 
since the commission was isvsued, and the dangerous ill- 
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ness <>f Mr. Telfonl, it had been impossiliie for them to 
meet for the purpose of transac^ting business until tlu* 
priMsent month.'' The two facts recited above arc deserv¬ 
ing of very particular notice, from the illustration which 
they afterwards reedved from Mr. Mills'>> oimt testimony 
to the Committee of the House of Coninicms. To their 
(picstion, “ When did you l»egin your suney he 
replied, “ I began the surv’ey 9 oon afler (hr amimission 
was instituted / Mr. Telhird stated to nu*, that he was 
recpiested to undertake the survey, but his health was 
such tliat he dwlined it." Again : “ Did the Commis¬ 
sioners instruct you verbally to commence this survev ?“ 
—“ / think not: I should .say it was understood betxcetn 
Mr. Telford and myst*lf *"• 

Mr. Mills likewise acktwwkdged to the Committee 
that he “commencetl a survey in 1823;" ami at thesiime 
time staled, “ it was from that survey that jthis plan was 
first designed by him !”-f’—The same “civil engiiuvr'' 
also mentioned other circimistances elucidating tin* origin 
and progress of the “ practicalile anti ellieai’ious plan," 
for the reconiinendati(»n of whieli, the iiujtiiry of the 
Commissioners was- probably intended to have “ pre- 

• Minuieu o f Evidence, p. 22. 

t Minutea of Evtdenre, p, 22. Thrmgh apiMirently a rnhinteer 
in this business, he stated to tjie Committee, that if the Commis¬ 
sioners had l»ccn invested ^ith power to j>ay him, he expected to 
lx- remunerated tf) the amount of “00/. for his srrricrfi In a 
jmper, circulated Inr the author of the Dolphin, with the, names of 
twenty-one medical men apjicnded, to obtain remuneration for ids 
aervicea also, he mentions “ a subscription of between 3004. and 
400/. having been expended in printing and circulating his pam- 
phlets, more than 20,000 circulars, the calling two public meet¬ 
ings, the petiliom to Parliament, &c.’' But so far an concerns tlie 
plentiful supply of salubrious water to the metropolis, was not 
every plan for its improvement aetually devised, and some of them 
in the progress of execution, before these two personages got up 
llieir incrttMi’K and petitions r 
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pared the way.’' He affirmed that he “ was occupied 
about four months ; all the time Mr. Telford was ill, and 
while he was away, he proe.eeded in it; but when the 
case was bniught before Parliament, it was upon the 
[Mjtition only of Westminster; and as smn as the com¬ 
mission was appointed it occurred to him, that this could 
not be undertaken as a matter relating to a single Watei- 
(‘ompany; that Parliament could never listen to the 
complaints respecting one Com|)any only, when there 
were seven Ck)mpanies equally had ; and he did state to 
Mr. Telfcird, he thought it was a great pity that the 
whole (piestion should not he brought Ixffore them, parti¬ 
cularly as to the south of London; and he employed 
gentlemen to prepare petitions, with a view to bring the 
wholc (juestion lu'fore his Majesty’s Government; accord- 
ingly txco jK'titions fr.mi Lambeth and Southwark were 
sent U) Jjord Lansdowne, and which made the commission 
of a more extendal nature.’’ Being asked the (piestion— 
“ Then you employed yourself in getting up petitions 
before you commenced the surv'ey.?”—his answer was— 
“ Yes?”* 

C’an any circumstanceR more effectually elucidate the 
“ more extensive t’/cio” of the “civil engineer,” his “ no 
other pravticahle remedy^ and the Commissioners’ “ prac¬ 
ticable and efficacious plan of supplying the whole of the 
metro|X)lis ?” Does it not clearly “show' the scheme to have 
lieen (xniccivcd before the inquiry had even commenced ? 
Though more than four months after their appointment 
they inform Mr. Spring Rice, the under Sc'cretary of 
State, that from the circumstances of Mr. Telford’s ill¬ 
ness and absence, it had Ix^en “ impossible for them to 
meet for the pur|W)so of transacting business;” yet, if the 


• Mtnuie.» nf Evuivnt r, [». 22. 
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Statement ai Mr. Milk be correct, docs it not appear tiiat 
business^ had been transacted by at least imc of tiu' 
Commissiaiters; a dvil engineer too; and is it eitlier 
unfair or improper to infer tliat this business'^ was 
preparing the way*' for introducing a new Conijmny, 
on the plan of rendering all the cstablifihcd Water Com¬ 
panies their de|)endant8 and subservient to their pur^ioHes, 
possibly too at the expense of millions to the nation, and 
the pndMd>Liity of more tlian doubling the price heretofore 
jjoid for the water ? 

From the statements ci Mr. Mills to the* C!(Mn- 
mittec, it also appeared, that “ Mr. Telford had em¬ 
ployed him much during the htst fmtr or five years 
“told him to go to Milford Haven to make a refK»rl 
tm die pniposcd new lamling cjiiayand he “ hiui 
made snrcr^ of li^OO mile.s for the Ft»st Office, fcce. 
under Mr. Telfortl’s direction." In reply to a “jre/wi- 
r€Ue note'' from Sir F- Burdelt, Mr. Telfortl, likewist,' 
“ begged leave to state, that he amsiderwl Mr. Mills 
a very projter person to take levels, and delineate the 
course of any line of watercourst* which may Ik* 
found necessary," ‘ Do not these circumstances very 
clearly sliow, that a new Company was the sole object of 
the **civil engineers;" and tliat the deputy and num of 
all work to Mr. lelford was the jmmecr" in the plan 
for the new supply of waterBesides, Mr. Telfonl 
hav'ing, as Commissioner, signed a report containing that 
striking inconfpmity with the real fact, the representation 
of the coal-gas mcmufac^rics polluting the river by 
their rrfuae^ as well as the statement, that the water 
(mf^ht to be derived from other sources than those now 

4. 

resorted to," can it excite surprise that he should be con¬ 
cerned in suggesting “ remedies applicable to the existing 
evilsr"" and that he should also consider Mr. Mills “a 
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very proper j)erson to take levels ?” Had not tlie latter 
descanted tipon the “ impurities of the Thames'* water 
at Willis’s JUxjms;” and “ employed frentlemen^ as well 
as himself, in getting up petitions” on the subject ? 
What person could be so proper to be the chief instru¬ 
ment in accomplishing the object of the inquiry, and in 
realizing the “ views” of the Commissioners? 

Moreijver, the same person actually proposed that this 
great project should be undertaken by the government, at 
the t‘stimated expense of about 350,000^., though the 
amount would probably Ik! twice or thrice that sum, as is 
usual in such cases, and theCom|)anies were to be compelled 
to jKiv livi* JKT cent, interest for the money expended I 
But if sucli an economical plan should chance to be 
ado])ted, how admirably would it realize the avowed ob¬ 
ject of the most clamorous complainants, that of obtaining 
a supply of “pure and wholesome water at a cheap rate?” 
Would not the inevitable effect of the ingenious and 
patriotic efforts of the “ eminent projectors inevitably 
be to comjiel the inhabitants of the metropolis to pay 
more than double the price which is now charged by 
thosti who Mip]>ly them ? But the “ cortfederated Com- 
imnies” wiy e accused of possessing a “ grinding mono- 
IKjly of a necessary of life,” because they had the power 
to siqiply the public with water at al)oiit one farthing 
per barrel, by which they obtained a very small re- 
iiuincratioii for their exertions, and the use of their 


capital; hut whether the netc schemCy if realized, would 
lx? calculated to supply it better or cheaper^ may be de¬ 
termined by only “ a slender portion of common sense ” 
Dr. Kerrison, who had distinguished himself by his 
attempts to enlighten the Commissioners, was also occu¬ 
pied in tlie ctjually laudable endeavour to illumine the 
Cominittoc of the House of (’ominous concerning the 


condition ol the Thanu‘». 


His oral evidence to the latter 
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nearly accorded with his former statements in writing, 
and must confirm every person who ha<l read tiura in 
their decision as to his su|)enor cpialilications to give 
satisfactory testimony respecting the water “ leading to 
diseases of the viscera, enlargement of the liver, dvs)K*ptie 
complaints, disturliances, and indigestion.*" * 

The “ confederated"" company of authors, (Ux'tors, en¬ 
gineers, &c. having afhnned many strange things al)om 
the “insalubrity” product*d by “the refuse* of tlio gas 
works” being “emptied into the Tlumies," the (%im- 
mittec discreetly determined to pmfit by the op)H»rtumtv 
which this occitsion afforded them lor obtaining .some 
information on the subject. Doubtless they natiiraliv 
presumed that those w1k> profesrsxi to have so niueii 
knowledge of the “ direful effiX’ts” of 'riiarnes’ water, 
would not Ik* founcf deficient when questioned, lienee, 
the very Tiealous advrxrale of pure and Lhcap water was 
asked, “ What is the natiu’e of the material tiiut passes 
into the river from the gas works r"”—ami his reply was 
as follows: “ From memory,” he said, “ [XThajjs I eouhl 
hardly give it ut |X’rfectly as I can from having made u 
note of it from Profli:s8f>r IJrande's Manual of (Mieinistry, 
w'hose account <yf the formation of gas list'd in ligliiing 
the streets, and of those matters which arc separated and 
pass away as the refuse,, will lx* found in the first vo¬ 
lume of his Manual, &e.” ^’he (|Uotation which he 
gave it is unnecessary to npeat; but he contiiiueil— 
“ my comment upon it is this: the waste water which 
flows into the drains of gas works, and eventually into 
the Thames, cimsists chiefly of sulphuretted hytlrogen 
and amrooniacal gases dissolved in the limo-watcr em¬ 
ployed to se[)arate them, and a portion of bituminous oil, 
or coal tar, which is seen to float on the .surfaee of the 


* .y/innlt,s nf Eivli'nve. j». 1/. 



li<jUov IVcnii tliOM.* sfWtTH into which the druin.s 

fn)ni gas w (irks empty themselves.—My inference is this. 
these* ftnhsianccs are certainly nauseous to the taste and 
smell, as well as unwholesome, and form an unfit mixture 
with water for culinary purposes.* ^ Perhaps this « com¬ 
ment may be taken as a fair specimen of the logical 
ai'iileuess, the j)recision, and scientific attainments exhi¬ 
bited by the majority of the “ professional men of emi¬ 
nence,'” who rendered themselves conspicuous by their 
conduct alK>ut the “■ impurities of Thames'* water.”” 'Fhey 
vohinteertHl their npmious and suppositions, but did not 
adduce ojie soliiarv piHiof as a just foundation for their 
infei’ences and conclusions! They condemned the water 
wiiiuHit assigning any sfitisfactory reason, and Ixjldly 
asserted that certain sid)stances were mixed w'ith it, 
which made it nauseous to the taste and smell us well as 
unzcholesome ! Hut what would be the feelings of these 
s!i]>ient ]R*rsf>nages, if such a mode of reasoning were 
applied to their practice ? For if a mixture that is nau¬ 
seous to the taste and smell be conse(|uei)tly nmchole- 
somc, Avhat ought to be the conclusion of some of their 
patients, as to the numerous nauseous mixtures recom¬ 
mended or administered by tlie squeamish and pure- 
watcr-loving doctors ? Surely the veritable author of the 
Dolphin could never intend his “ allegation'” of a AVater 
Company having “ sported with tlie comforts and health 
of their cusltmicrs in a way that has been rarely ex- 
ceeded,'*'* should be so limited in its application os to refer 
solely to them ! 

It may be worthy of remark, that readily a.s the erudite 
doctor descanted upon the passage quoted from Mr. 
Hrande's Maniud, yet he seemed hot to possess any know- 


• Minutes of Evidence, p. 18 . 



ledge of tlieir ival qualities, excepting the liute he had de¬ 
rived frtwii Mr. Branck^’s IkmiIc. Though he believed' 
»-waa 80 “tftfre”—<»f the liad qualities of the water, 
iieverthelesa, he had “ never made any analysis of it,” 
“ had not entered inl^ the minute chemistry of it.” Nay, 
it was evident tliat tliis accurctic observer and diliffcut 
inquirer, wlio was so positive and eertain as ti» oil the 
points to which he adverted, had never even given him¬ 
self tile trouble to leani whether liis “ iiiferencx's” were 
{Uj^ificd by facts. But if, instead of acc<Mn{ianying 
Mr. Wright to Chelsea to l(K>k at the Thames, he had 
visitetl the gas works to which he attrilmtwl so much 
mischief, |ierhaps he might have had some of his erro¬ 
neous notions txirrected; for he could have nscertaineU 
tiiat tlic causes to which he ascribed such great daugev 
did not really exist., except in his own imagination, U*- 
cause tliere were no sueli drains frt>m the gas works” 
as he described, to “empty themsclvcK into the strW'iTs;' 
and itniscquently they could not pollute the Tluimes / 
His knowledge of the subject was obviously ccM'xtensive 
with his credulity, and proliably he Mieved the alxsurd 
narrative of his scienti/ic friend “ the autlujr,” i»f the 
“ horst; being actually fxusoned by drinking water im¬ 
pregnated with the refuse of the gas works at the Hors<*- 
ferry road,” and others having tlie same marks <»f verity. 
It is really sur|)rising that it should not liave w^curretJ to 
the sagacious oliserver of “dead dogs, dead cats, and 
dead rats on tlic mud at tlic sides of the Thames,” tliat 
those {xxir animals wliieh lie saw and counted in his 
various peregrinations, might likewise have come to 
an untimely aid by precisely the same cause, as that 
which occasioned the d^ath of the borse ! 

However, the value of the doctor’s “comment” and 
“ inference” will be palpably obvious from some other 
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circiinistaitccs whicli tjccurred during his examination. 
As he liad expressed so {xjsitively his opinion, that certain 
substance's Avhich flow down the drains of gas works 
“ form an unfit admixture with water, intended for culi¬ 
nary purposes-the sulphuret of,lime formed by the 
union of the lime with sulphuretted hydrogen being the 
suljstance principally alluded to;—the question was put 
to him,—“ AVill not the sulphuret of lime, after a very 
short |K*riod, when mixed with water containing atmo5^ 
pheric air, he decomjxwed and precipitated?'^*—His 
answer was, “ Probably it will up to a certain point; 
but you have it enveloped with some oil and bitu¬ 
minous matters from coal and ammoniacal gas, and I 
am not prepared to say what decomposition ma^ take 
place Ijetween the liquid refuse of gas works flowing into 
a channel, and from that channel into the l''haines.''‘*-|* 
As he had stated in answer to another question, that 
‘‘ he should exjKH't that sulphuret of lime in the filter¬ 
ing agent would be enveloped he was asked, “ if 
clieinical analysis will determine sulphuret of lime, dis¬ 
solved in water, which has passed through a filter?''" 
His reply was, “ I have never tried it!” Again—“ If 
there is any sulphuret of lime dissolved in the w'ater, 
is not that a substance as easily discovered as any 
substance in chemistry?''"—“ / cannot reply to that 
question “ Do you not think that a chemist like 
Dr. Hostock, if a sulphuret of any kind, or if sulphu- 
i*etted hydrogen had been dissolved in the water, would 
have l)cen competent to discover it ?“ Assuredly I 
do! —“ When therefore you find in the published 
analysis of Dr. BosU)ck, that there is no mention of 
a sulphuret, or of sulphuretted ^hydrogen oontaiued in 


* MiuuU'-s of h'vtdence, p, 19. 
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61tered Thames' water, would you not iJiink it reasonable 
to infer, that neither of thoM* suhstanoeR existed in 
The answer to this pointed and pithy question is deserv> 
ing of particular notice; and was as follows: I bcUeve 
that my olffecHon has not gone so muck to the water fll* 
tered, to the refuee matter evaporated by the influence 

of die sun and air after the water has passed away!!! * 
What must be the inference ■" respecting the qualifica¬ 
tions of this person, who had formerly talked of referring 
to the “ Royed College the consideration of tlie inju¬ 
rious qualities of the Thames' water, and its prcxliicing 
“ diseases of the viscera, dy8jK?ptic complaints, &c. &c.'' 
when he thus aflimied that they arose from “ the refusi* 
maUer evaporated by the sun ami air after the water had 
passed away But this erudite, sagacious, and scientific 
personage entertained Uie Committee with various other 
specimens of such instructive “ matter," about “ insalu¬ 
brity," “ nausetms odour," “ residue of gas works," “ ag¬ 
gregate of foulness," &c. so that every one who is in tlie 
least acquainted with chemistry, and the true state of the 
Thames, will not be at any loss to appreciate the acu¬ 
men and ktmwledgedisplayeil by one of the most officious 
of the alarmists on this occasion at the western pari of 
the metropolis." 

However perplexing some of the qucstimis had been, 
the doctor boldly persevered in his career, and main- 
tamed that eien ** filtration is not a sufficient remedy" 
for the impurities contained in the Thames' water ! 
Though he affirmed that he cannot go fully into the 
question of Hr. M‘Culloch, on Malaria," yet he 6c- 
Ueved that the accumulation of the refuse, or whatever it 
m(^ be, of animal matters or vegetable matters arrested 
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l»y the »aiitl, or whatever else, when cxposeiJ to tlic actioi> 
of the sun and air, would exhale an unwholesome vapour, 
—was fturc that there must be an unwholesome im¬ 
pregnation of the air ! For when the mud from the 
iMittom of the canal in St. James's Park was spread out, 
a practitioner of Queen Street had four eases which he 
aciualhf traced to have arisen frojn th(‘ inhalation of that 
\ afxmr; and one* of those cases was sc'cn bv Dr. 
\V' arreii. liesidc^, Dr. Paris told him, that at the time 
the mud was in St. James's Park, lie had a case of remit¬ 
tent fev(‘r, that he was sure was jiroduced by the effluria 
from that sourci*!"* The professional man had been 
told these things, and therifore he helirved them : and 
with such tales, errone<»usly denominatedwere the 
time and attention of the C’ommlttt'c occupied, or rather 
wasted ; for could such itlle chit-chat elucidate any of 
the important {)oints which they were appointed to 
iin estimate 

Having, witli a |K)myK>us display of the technical ver- 
hiaije of his profession, dejiicted the consecpienccs of 
nsin«; Thames' water, surely it was reasonable to ex¬ 
pect, that where so much knoiolcdtge of cause and 
efect wtus |)ossessed, the picture drawn by the skilful 
painter v^ll be true to its objects, and a faithful didi- 
neation of such as had really been seen, and not tlio.se of 
“ faiicv bred." The artist's own account, however, and 
“ tvinimon stmse " wall enable any person to fonii a correct 
decision witliout tjie aid of the Royal Collep^o, for in 
answ er to another qiie.stion he replied,—“ It willnothe easy 
to state any particular case of disease brought on Inj it; 
but he believed that a general insalubrity must exist 
ill water!!! "f If the basis of philosophy hcfacts^ how 

* Mimitea of Evidence, \>. I>4. + lbid.,\*. 17. 
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curious is thclogip df this philosopher ? And wh«t must 
necessttrily be the conclunon as to the statements, and 
persjncacity of this professional sage, whose hostility to 
the Thames' water» and the Water Companies, had been 
more ponevering and acrimonious than that of any 
other person, excepting the disinterested author of the 
« Dolphin?” 

The above detail shows that medical men could 
“ ihinlc,"^ “ believe^* “ be of t>pinim^ and speak posi¬ 
tively; ” though they did not adduce nne fact^ or assign 
asifigle scientific reason cither for their belief or opinion 
But can any sane and thinking persc»ii deem the mere 
beliej\ assertion or opinion of such physicians, to bt' 
equivalent to well-ascertained facts like thiwe resulting 
from the experiments of Doctors Bostock, Pt‘arson, and 

others? It is obvious that the “ men of science,’" wiiose 

1 

efforts had been so very zealous in creating alarm alnnit 
the “ deleterious ” qualities of Thames'* water, wore not 
experimental philosophers, but persons whose knowledge 
consisted in conjectures and inferences having no adequate 
basis for their support, mid in some cases being com¬ 
pletely discountenanced both by fact and probability. 
When these persons affirmed they believed and were 
sure that certain causes actually produced the eff'ects 
which they ascribed to their agency, the observant and 
reflecting portion of the public naturally expected some 
reasons for such belief and assurance; great however 
as was their facility at “ oomm«it,” “ inference,” 
scHiie of their comments, and inferences, were palpably 
errcHDeous and absurd, because even the causes to which 
they so positively attributed the effects had really no 
existence i 

If substances really deleterious in a concentrated state, 
sometimes find their way into the Thames, and other 
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riven, the quantity is generally so small, in proportion to 
the great volume of water, that probably its wide diffusion 
in the fluid renders it quite harmless; and as an illus> 
tratimi of this some very striking facts may be detailed. ' 

Various medicines usually prescribed to remove serious 
diseases, omsist of ingredients that are actually poisonous, 
and would certainly produce injurious effects upon the 
human frame, if administered in large portions, or with¬ 
out being plentifully diluted with water. The common 
atmospheric air also affords another appositely analogous 
instance of the kind; for although it Ik? composed of 
different materials, of which the largest proportion is 
very deleterious, yet when mixed with about one-fifth 
part of its quantity of oxygen, the compound becomes not 
only salubrious, but animated beings constantly inhale it 
as an indis{)cnsable element of life ! * This circumstance 
is known by all persons who are cognizant of the consti¬ 
tuent elements of the air which they breathe, hence it may 
not be unreasonable to presume that the properties of water, 
may rather be improved, than deteriorated, by its mix¬ 
ture with a very small portion of extraneous matter; and 
the analyses of tlie water of the river Thames, even in 
its most feculent parts and condition, have evinced that 
the proportion of other substances mixed with it, amounted 
only to about one grain in three thousand ! 

The benevolent Creator having furnished men with 
organs to separate the salutary from the noxious parts of 
the air ** in which they move and live," is it not proba- 

* To the instances recited above may be added, that substance 
which gives the sparkling appearance and grateful flavour to 
various kinds of wine and artificial waters, commonly taken as 
beverages. It is precisely the same as that causing death in 
mines, and the vats in breweries; yet does any person fever feel 
alarm at drinking champagne, fine bottled ale, or the preparations 
with carbonic addgas, usually called soda water? 

D n S 
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that they like'w'ise posseaft tliose wliich arc similarly 
adaptcxi to water in its usual state, so as not only to pre¬ 
vent its being hurtful, but actually to render it condticive 
to health ? Notwitlistanding the confifUmt asseverations 
of the medical practitioners, they did not adduce a single 
convincing proof of it'« Ixing prtMluctive of dtsi'ase; aqd 
expc'riments have satisfactorily proved, that if human 
I>eings were constrained to breatht‘ pun* oxygen (xuini 
nir) ijilone, its stimulating effects would inevitably abridge 
the period of their existence. Thus it must Ik* evident, 
that whatever notions mav Im? entertaincxl and broached hv 

k * 

partial or unscientific observers, in some of the most 
important eases affecting the stistenance and comfort of 
mankind, such pxtrittj as some s<pieamish jxrsons desire, 
doc*s not constitute the most promiiu'nt (juality. How 
admirably indeed has the great Author of Nalun* ])ro- 
vided for the purposi*s of human life, by an arrangt nirnt 
of o]:K‘ration% which reciprfx-ally aid each other, to render 
lx)th air and K<afcr siiluhrious; even though the fastidious 
may Ik* dis|K»»cxI to comjdain, that contingi'iit eitcum- 
stanci'H cKcasionally interpose to circumscrilH* the full 
enjoymenfbf their lumefils ! 

Though some assc'rtions in the Ile|K)rt of the Ctimmis- 
sionors apjmnmtly hintt'd at the inefficneticy of the ^Vater 
Works then supplying lhe.metro|K)lis, yet a .sc*rics of facts 
were detailed in the evidenee, showing that the exertions 
of the different establishments entitkxl them to com¬ 
mendation instead of censure and defamation. Satisfac- 
t<»ry a»had l>ccn their previous testimony, tlic engineers 
and other officers belonging to several of the Water Com¬ 
panies were examined by the Select Committee, hut 
principally with respect to their capitals, incomes, and 
ex]K*nditure, and an account of these every one of 
them was rcquireil to make a return, Ihjwcver, the 
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policy, justice, or propriety of even a Select Coniniittce of 
the House of Commons scrutinizing their afimrs pre¬ 
cisely in the way wliich was then pursued, may perhaps 
be questioned, and also deserving of a few remarks. It 
tloes not appear that any of them had made unconscionable 
demands on their customers ;—that their directors and 
managers had in any way misconducted themselves, so as 
l«i justify their being summoned to exjxjse and explain 
their concerns to any tribunal. They were legalized 
jmrtnerships, consisting of individuals who had unitwl, 
like others, to promote their own private interests by effect¬ 
ing what has proved tf> Ik* a great public benefit. Was 
their coiuluet reprehensible in so doing? And if it wm not, 
why ought their affairs to Ik subjeetcxl to public exa¬ 
mination and exjKJsure, any more than tlu>se of a noble¬ 
man, a ])rivate gentleman, or a merchant ? The former 
are at liberty to exact any rent they can obtain from their 
tenxuits, for lands and dwellings; and whiKt good reason 
can be assigned that a Water Company shall not receive 
more than a certain small |ier-centagc uptm the amount 
of their c.'ipital, a» a remuneration for their useful enter- 
prize and arduous exertions ? And* why should they be 
compelled to develop all the details of their concerns, 
because a few sordid schemers, speculating on the advan¬ 
tages to be derived from the information, shall be 
prompted by the low'cst motives to desire it t The in¬ 
crease of their income may prove that the number of 
their tenants has greatly increased; but pcrliaps their ex¬ 
penditure may have proportionably increased, so that Uieii- 
profits may not be relatively greater than at any former 
period, but they have never been unreasonably large, and 
often none at all for years together. When however a 
little mure profit than usual rewarded their labours, artful 
schemers, aittuated by the most sordid views, project the 
plan of a AVtc Company to iKcome tlieir rivaf^ and for 
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the purpose of inUnotiucing it to public notice, designate 
them “The Monopoly!" and vociferate “ The Grinding 
Monopoly must be destroyed!" 

It will be evident that the proceedings of the Select 
Committee were cbaract^zed by the same striking par¬ 
tiality for “ new u-orks/^ as those of the Commissioners; 
and circumstances afterwards transpired, proving that 
the management of the inquiry was in some degree imdcr 
the guidance of the same individual, who furnished on 
ike first day af their meethigy his previously prepared 

map of the River Thames, illustrating a plan for the 
conveyance of neater from Teddington to the metropediH,'’ 
being also the projector of New Water Works for supplying 
the whole of the metropedis Hence tbefr Report accorded 
with hU views; and after reciting from that made by the 
CoDunisBioners, several of its paragraphs which were least 
supported by credible evidence—or rather unauthorized 
by it—they urged that “ Mr, Telford be instructed 
to proceed to the making such surveys as he shall 
think necessary^ in order to enable him to recommend a 

• The w;]^ter of this has often occupied himself in attending 
the Committees of the Mouse of Commons, in pursuit of what has 
omutitated for a long period a " primary element of his life”— 
useful knewledge. Though sometimes disappointed in the object 
of hit purtuit, he has often been amased, and certainly was so on 
this occatiott by the evidence and conduct of Mr. M., who seemed 
very telf-complacenUy to set himself up as a kind of prompter to 
the chairman andotbers. When one of the witnesses was giving 
his testimcHiy as to the clearness and purity of the water at Ham¬ 
mersmith, he audibly (and it was thought rudely) interrupted 
him, by referring to the gas works at Brentford: on whidi an 
honourable member of the Cennmittee (Mr. Holmes), in w atem 
manner observed, “ It is a well-known fimt that the gas works 
evaporate all their residutjti, and therefore it cannot co ntamin ate 
the water .”—Minutes of Evidence^ p. 12.—The maanffir in which 
all the engineers of the Water Companies gave their evidence, 
was marked by a degree of modesty that formed a striking con¬ 
trast to the conduct of others. 
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practicable and efficacious plan of supplying the whole of 
the metropoUs with water! * After noticing some 
observations in the Report of 1821, some invidious re> 
marks follow on the inequality of the rates, and the power 
of the companies to charge as they shali think fit;^ 
and then proposed ** the repeal of the obnoxious clause 
in the Grand tf unction Company's Act of 1826." To this 
brief document was also appended a tabular statement of 
the income and expenditure of the Water Companies 
from the year 1820 to 1827; the difference being headed 
—“ nett profit* without making any allowance for Interest 
on the large sum, which several of them had expended 
in improvements during those seven years!—The omis¬ 
sion of this important fact was calculated to convey an 
erroneous nolicfi of their prosperity, and some subse¬ 
quent transactions very clearly exposed the motives for 
this glaring and culpable fallacy. 

At different periods, schemes have been proposed for 
suf^lying London from the River Colne;—one appear¬ 
ing in 17J9, at the time of the South Sea bubble;— 
another in 1766, a third in 1767, and one in 1789. The 
latter was tendered to the Chelsea^ Company^ who de- 


* Tiw Report has the date Julj 19, 1828; and about one week 
prior to its being made, Sir F. Burdett produced to the-Committee 
a letter frmn Mr. Telford, which was an answer to a private one 
from himself, and stated, ** I consider Mr. Mills as a very proper 
persoD to take levels, and delineate the course of any line of 
water-course, which may be found necessary .”—Mmutes of Bvu 
dsnee,p. 36.—In the evidoice relating to the same subject, recently 
published by order of the House of Commons, Aug. 7, 1834, the 
Baronet is represented to use the following words:—“ I consida«d 
Mr. Telford’s name was the main thing; but my reliance was 
always on Mr. Milb! AfmiMef of Evidence, p. 56.—Is not there 
ample reasmi to surmise that- the latter lent the honourable 
Baronet helping hand” to draw up the Report recommending 
Mr. Telford? 
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cliucd it, ultbougil it« contriver rc)>re8i'nted that the ccwt 
of it would be coin{)aratively trivial. The sauie 

finijcct waa offered to Mr. Nash, the architect, in 181J5, 
whilst be was making arrangements for beginning llu* 
Uegent's Park, and Regent Street. Jn 1821, it was 


urged upon Sir Francis Bunlett; and in 1828, was also 
proposed to the Commissioners for inquiring into ilk- 
state of the supply water.* After having thus wan¬ 
dered from one jwirty to another, unhoiK>ured by a [ki- 
iron, its erratic career teriniiiateil in its adoption by tin 
Directors of the Grand Junction Water (\)mj)any. 


The Hrst iiilimation whicli the PropneUirs of tlic Grand 


.1 unction Water Works rtveivtHl of their Directors 


em¬ 


bracing and nurturing tbl!^ scheme, was at a general 
meeting, held on the ITUi of Novtinber, 1880, w hen they 
were summoned to consider a plan fur improving the 
I'umpanyVsupply. Great, however, was tlie fistonish- 
ment of many of them, when at tJu* meeting tiny weiv 
apprised of an entirely new s{)ceulalion Inking contetn- 
plated, consisting of a ainal to convey water to London 
from the river Colne, at the estimated cost of 120,000/. 
for about^iirteirn miles. 


On the 16th of February, 1831, the Directors allied 
another meeting of the I'roprietors to ins|)ect and con¬ 
sider the*draft of a hill, to enable the Company to adopt 
and accomplish a much larger scheme, comprising the 
extensive object of supplying Uic whole of the metrupidijt, 
having nearly 190,000 tenants, and requiring daily 
4,500,000 cubic feet of water, althougli their owm con¬ 
cern, at that |K*riod, had only T700 tenants, requiring 
merely about 500,000 cubic feet! Such a projxtsition 
so astounded and alortned many of the proprietors, that 
ihc)' left the assembly, and declined to commit themseive.s 


* Minutes rtf Hridrnce, p. 07- 
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in a project which was totally inconsistent with the 
original j)bjtvt of the Company, as well as incontmcnsurale 
witli their |XH.‘iiniary means fur its accomplishment. 

Notwithstanding the opposition of the proprietors, the 
Directors jwrsevered, and actually attempted to realize 
their views, by* intnxUicing a Bill into the House of 
Commons for the purjxwe, at a much greater cost tlian 
had been first stated,—tlie estimate being increased 
from 120,000/. to 200,000/. The scheme projiounded 
to Parliament <romprised the whole of Middlesex, Surrey, 
a part of Buckinghamshire, and also the purchasing, 
holding, and Idling of five copper and coni mills; deeji- 
ening and embanking many miles of the river Colne, to 
its i-ntrance into the Thames near Staines; Ix'sides involv¬ 
ing the contingent probability of having to make a pro¬ 
vision for supjilying the nceessary water for the five Icxks 
Ix'twwii Staines and Teddington, during dry periods, 
when the quantity ref]iiirtd would Ix' et|uiv8lent to their 
daily ojxTations for a great number of barges ! 

'Phe pn>jK)sed canal w'as to have a width of twenty- 
seven feet, by a depth of four feet six inches, with 
two foot-paths, each six feet wide. ‘Its inteimed course 
was to lx* across twenty-six rivers, streams, and sewers, 
thirty-one puhlie roads, lanes, and foot-paths, by means 
of aqueducts, bridges, drains, and tunnels. One of 
the aquwlucts was estimated to extend tlirec times the 
length of Blaekfriars Bridge, having likewise nearly the 
same height and width. Exclusive of the ojxn part of 
tlie canal, there were to he two tunnels, each 1000 feet 
long, and likewise five reservoirs. Its acconiplisliment 
rtxjuired from 200 to iK)0 acres <»f land, which was con- 
st*quently to be cut througli, or embanked and fencctl; 
besides the many dilficulties to obtain the }X)5scssion of 
the land, from its being in sixteen parishes, having also 
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808 owners and 139 occupiers, as well as requiring the 
authority of conmissioiiers of roads and sewers. From 
this outline of the |dan» its firobable cost cannot be 
readily estimated; but as the expense^of making the 
Grand Surrey and Cn^don Canal, of about the same 
length, was 18,000/. per mile; and mcreoTer, as the in¬ 
tended aqueduct was to be more than Iwioe the length of 
Waterloo Bridge, which actually cost 1,060,000/., some 
conception may be formed of the almost incalculable ex¬ 
pense of executing a scheme of such magnitude. If any 
plan of a sunilar kind be adopted and realized, what must 
neoessanly be the rate paid for water, if the prc^irietors 
of the works are to be indemnified ftorn loss ? 

In April, 1831, the Bill for executing the above project 
was referred to a Cmnmtttee of the House of Commons, 
wh^ Sir Francis Burdett proposed to delay the conside¬ 
ration of it,«tiD he had cbtaiited a copy of an order from 
the Secretary, of States to employ Mr. Telford to make 
a survey, unih a view to a better supply of water to the 
metropolis. The proceedings were therefme suspended, 
and the motives of the honourable baronet for inakii^ 
this propoiitkm have received a very striking elucidation 
from circumstances rinoe disclosed, in documents pub- 
lidied by different orders of the House of ConimonB. 
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CHAPTER XXI. 

>■ 

The object of tome projectors of New Water Wevks for the 
Metropolis, to introduce a costly scheme at the national ex¬ 
pense, by defaming existing establishments. Fallacy of the 
Report of the Select Committee of the House of Commons in 
1828. Proposed improvements by the Grand Junction and 
West Middlesex Companies; purchase by the latter of a large 
estate at Barnes £lms, to construct Reservoirs, &c. The Cor¬ 
respondence of Sir F. Burdett with Sir Robert Peel, about 
employing Mr. Telford j his Survey and Report. Outline of 
his Plans, and their reference to a Select Committee of the 
House of Commons. Remarkable declarations of Sir F. Burdett 
and Mr. James Mills. Examination of Messrs. Telford, Mills, 
and others. Remarks on their Plans and Statements, by Messrs. 
Anderson, Clarke, Mylne, Simpson, Wicksteed, &c. Mr, Mars- 
land's Filter at Stockport, &c. Mr. Martin's Proposal for an 
Aqueduct with a Rail-road upon it. Scheme for supplying the 
Metropolis by means of large Wells, and their probable ineffi- 
ciency. Concluding Reflections. 

The two preceding chapters contain a faithful recital of 
facts derived from authentic public documents, and every 
person who calmly and attentively peruses tbe^ will not 
only perceive the partiality of the evidence and repewts, 
but probably conclude that their chief purpose was to 
give colouring and plausibility to the introduction of an 
expensive scheme of Water Works, by attempting to fix 
odium mi the existing establishments. Statements marked 
by verity seemed to have little regard, whilst those of a 
contrary character formed the basis of most unjust impu* 
tations upon the Water Companies. Tliough not a single 
instance was proved of defect, ddier in the quantity or 
quality of the*water supplied by the New River, West 
Middlesex, and some other Companies, nevertheless their 
meritorious exertions to serve and satisfy the puUic re> 
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ceivcxl a .share of the vituperation. Hence property tt» 
the amount of miliums,—much of it consisting tyf the 
harci earnings and careful savings of many an industrious 
tradesman, who confided in its security to solace his old 
age,—was deteriorated in value, or placed in jeopardy, 
by the sordid efforts of a few sjx'culating individuals. 
But how often have the projectors of “ new works” aimed 
merely at their own personal atlvantag^, deeming every 
other consideration to be trifles, light as air,” 

That the water which had usually Ijeen .supplied to llu’ 
metropolis was wlwlesome^ the general health of the inha¬ 
bitants hatl incontn»vertibly proved; and even jH*rst>ns 
designated “ eminent medical men," who ha<l Intm mf»ht 
vociferous in decrying the water as “ deleterious,” and 
‘‘likely to produce some fatal epidemic,” did not addu<v 
one satisfactory reason f<»r thdr confident assertions, Ix*- 
sides acknowledging their inability to cite “ any |)artieular 
facts of (lisi‘atf«c brought on by it !” Indt'ed, the tenoiir 
of the traiiHaetion.s in this affair demonstratini, that the 
sole object of the princijwil actors was to establish, under 
their own direction. New Water Works, at an enormous 
cost to the nation; but, pal^iable a.s was the partiality in 
selecting the evidence, can any disintertssted person dis¬ 
cover the slightest grounds for the Committee to reeoni- 
mend the conploymcnt of Mr. Telford, at the public 
expense ? 

Unauthorized and delusive as were some of the state¬ 
ments in the Report of the Commissioners, that of the 
Select Committ^ was not less characterized by fallacy, 
of which the following is a striking instance:—After re¬ 
ferring to “ the rates of 1821, which included the increase 
of 25 per cent. u|xin the rental of 1810, os sufficient to 
remunerate the various comjxmies at that peritul;” thi- 
Report proceeds to state,-—“ but on inspection of their 
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retums shows, that a gradual increase has taken place, 
amounting tt) no less than 44,000/, |X!r annum, to those 
('ompaiiies who derive tlieir supplies from the north side 
of the river Tliames.''* Though it is a fact that no addi¬ 
tion hfttl iK’en made Ui the charge for water, yet the puf- 
|H>rt of the paragra))h imniecliately succeeding tlie above 
vviis obviously intended to convey the idea, that the large 
sum mentioned arose from an increase of their rates, and 
also consisUtl of “ nett profit,"^ as it is artfully, but erro- 
luously, denominate<l, in the tal)ular view of their respec¬ 
tive incomes npyKMuled to the lleport. However, the 
identical returns from which this delusive representation 
was made, at the wime time develtiped the fact of abotit 
40,0(X) houses having lH?en erected in their district, during 
the jwriotl referred to. U’his was the princiytal cause of 
the increased amount of income; besides the expense in¬ 
curred in pijK’s, with their apyxjiidages, and other inci¬ 
dents ti) supply them, would of course he proportionahly 
large, s<i that the sum slated could not be “ nett profit."^ 
Whether such fallacies were really intentional, the 
relation of a ft>w circumstances will enable the reader to 
det:idc, . 

The evidence adducetl to the Commissioners provctl 
that the difterent establishments which supplied the me- 
tropoiis had long iK'cn engaged in devising mciuis to fur¬ 
nish it in a clear and salubrious state. Two years prior to 
the tiiTic when the most virulent abuse was bestowed upon 
the Grand Junction Company fur neglect and inattention, 
they had commenced, and even at that period were actually 
occupied in cflccting, great improvements in their works, 
at an estimated cost of 50,000/. This Company also con¬ 
templated deriving their supply of water from a place about 


Rppfyrt, .Inly 19, j). h. 
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400 yards from Richmond Bridge, according to a plan 
mendoned in a letter, dated June 10,1828, to Mr. (now 
Sir Robert) Peel, then Secretary of State. Besides, in 
January, 1829, with a view to realize the project, they 
af^fihed for pamnasion to day pipes through Kew Gar¬ 
dens, but it was refused, although it would not have 
oocaaoned the slightest inconvenience, or interfered with 
their privacy. 

The attrition of the West Middlesex Company hail 
likewise been fixed on the same abject, previous to the 
appointment of the Select Committee; for, early in June 
1828, they had really purchased a large estate at Barnes 
Elms, nine miles above Westminster Bridge, and extend¬ 
ing aloi^ the side of the Thames for about two miles and 
a half. Its site was peculiarly eligilde far their purpose, 
besides affording the most ample space for ccmstructing 
spacious reservoirs to collect a large mass of water, filter¬ 
ing it, or forming any other works tliat might be required. 
Moreover, the Ghelsea Company were then engaged 
in effeedng very important and expensive improve¬ 
ments and addidoDS to their works; other establishments 
were also similarly* exerting themselves to obviate every 
cause of ooinplaint; for regard to their own interests 
nalaindly dictated that they should endeavour to afford 
the most complete saUsfaedem. Extraordinary and 
costly, however, as were these efforts to merit approba¬ 
tion, the facts which have been related diow that some 
projectors of new schemes attempted to render them 
odious in the public esdmadon ; but the fidiowing extracts 
from correspondence printed by order of the House of 
Commons,* will clearly elucidate their modves. 

Abundant as was the supply of water, and earnestly 


• March I5th, 1830; May 4th, 1830; and Feb. 27th, 1832. 
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and assiduously as the CcMnpanies were endeavouring to 
improve its qualities, nevertheless Sir Freuds Burdett 
seemed determined to have “ new wmltst.*’ Hmice, in 
February 1SS9) he addressed a letter to Sir Robert Feel, 
'**‘^**g hhn to employ Mr. Telford, and also to allow 
SOOO/. for a survey,’* from the public Treasury. To this 
an answer was returned, stating, that such a survey 
would probably cost from SOOOl to 5000/., and the 
Treasury did not feel justified in directing it to be done, 
as Mr. Telford would not bind himself, that it should not 
exceed the latter sum.” After rather more than two 
months had elapsed. Sir F. Burdett again uiged ** the 
sanction of the Treasury to employ Mr. Telford at an 
expense, not exceeding 2000/.;” and concluded by 
affirming that “ plenty of persons were ready to advance 
money for ani^ plan sanctioned by Goeemment.'** To 
this Sir Robert Peel concisely rejoined, that on public 
grounds the Govmiment ought not to be subject to any 
expense.” 

Reiterated as had been the refusals of the Govermnent 
to consent to Sir F. Burdett’s propositions, nevertheless, 
on June 2,1829, he renewed hit application for authority 
to employ Mr. Telford, adding on this occasion^ that 
** he will himself undertake to get a survey made for 
1000/«, and also make good any excess, for all he wants 
is the sanction of the Government.” As Sir Robert Peel 
probably became desirous of terminating these treaties, 
he addressed a letter to the Directors of the cbfFerent 
Water Companies, proposing that ** a competent engineer 
should be employed to make the necessary surveys, and to 
report whether a sufficient quantity of water, for the use of 
the metropolis, can be taken either from the Thames above 
Richmond, or from the River Colne, and that the expense 
of making such surveys and estimates, shall be borne 
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by the Corapanieft.” To this proposal unanimously 
objectotl, asidgning as the reasons for it, twir own Kealous 
efforts, and hmwg already coff^teiefU engineers emph>yed 
by themselves, who were quite able to effect any improve- 
nv^ts required by the utmost wishes of the public."" 

Although Sir F. Burdett had previously received no 
encouragenient, yeii«after another interval of alioiit six 
months, Dec. 2,1889, he resumed his attempts to obuiin 
an order from the Treasury to employ Mr. Telford ; l>ut 
Sir llobcrt Peel resolutely declinc^d acceding to his s<»li- 
ciuitioii, stating it to be his inumtion not to interfere witli 
the Companies, who were “ labouring at amsiilerahle 
expense to improve tl»e quality of tlie watev siqiplicM!.'’ 

In the following month, Jan. 8, 18.*K), Sir F. Hnrdi lt 
addressed a letter to Sir Robert Pwl, to apprise him that 
“ he hat! seen a section of the Ibamcs inm Teddingioii 
to London Bridge, which demonstrated the imixissibility 
of impmving the supply as taken by the [wew nt C:om- 
panies, without going to other sources."’ He also suited, 
that “ application had been tnadc U) ^tai cupitalistSy 
who re|)lied, that they could not undertake making sur¬ 
veys in the face of cighvArts of Parliament.’" 'Fo this 
Sir Robert Peel returned an answer, remarking on the ini- 
props'iety of the Gewemment employing the public money 
for realizing Sir F. BurdetFs object, and descanted on 
the difficulties attendant on his views; at the same time he 
mentioned his having received “ the draft of a Hill^ 
with « printed letter appended^ stating that an indlmduat 
engineer bad made a survey for a line of aquetluct, &c., 
Imt not Ijeing acquainted with the engineer, he was unable 
to fflrm any judgment of the value of hie opinion ; and if 
there were a reasonable prospect of the plan being a 
fea^ildc and prt^tablc speculation, it would l)c entered 
into without the interference of Government; and if it were 
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not, it 'ought eacouraged.'*^* Judicious and proper 

as was tJiis reply, it did not prevent Sir F. Burdett from 
again writing to Sir Bobert Peel, urging a compliance 
with his request, and likewise reflecting upon the conduct 
of the Water Companies; but the latter remained firm 
in his decision to avoid employing Mr. Telford at the 
public expense. 

Though foiled in ail his former attempts, yet Sir F. 
Hurdett did not abandon his object; but the persons con¬ 
stituting the govonment being changed, he ventured, in 
.January 1831, to write to Lord Althorp, then become 
(.'hancellor of the Fxchequer, requesting a Treasury 
order, to employ Mr. Telford to make a Survey, Report, 
&c., at the same time averring, ** he tliinks this matter 
of such great importance, that he undertakes to guarantee 
the Treasury against any expense which may attend it'"* 
This apparently patriotic offer induced the new ministers 
to furnish the required order on the ^th of January, 
1831, with a copy of the Treasury minute to be sent to 
Mr. Telford, “ for his information, and to desire that he 
will make his Report, as proposed by Sir F. Burdett,— 
(if he is willing to do so,)~-<m thedisfinct understanding 
that he is to bring m charge agains^ GoeemmefU for 
this service,"^ 'lliis clear and explidt communication 
shows, that as far as the survey, &c. was concerned, 
Sir F. Burdett's desires had becai complied with on his 
own conditions; and the public documents affording 
this information, also show the nature of his conduct 
after the Treasury order was obtdned. 

• Arc not there very good grounds for presuming that the 
“ Section of the Thames,'* as well as the “ Draft of the Bill,** 
and ** anonymous letter** were the productions of the “ indivl. 
dual engineer,” who has made himself so prominent by his great 
pretensioiis and palpable absurdities P 
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Wheiber Mr. TeUbrd'8 slirewduci^ed him U> doubt 
of the validity of the ffuaranteCf ymP known only by 
himself; but he retunied an answer doclining to engage 
in the work. Howeva*, afttf the lapse of about two 
months (on March 21,1831), he consented to undertake 
it; and wrote to the Treasury a letter, asking the ques- 
tk»i—** Am I to^nderstand that it is by Govemmenty 
and not by as^ mdwidualy that 1 am mployed P'' In 
the reply it was stated that be was to ^ consider himself 
employed by Government^' During the subsef}ueiit three 
mcMiths six letters, at different periods, were addressed to 
Sir F. Burdett, to arrange with him the mode of remu¬ 
nerating Mr. Tdfcad; nevertheless on thb important 
punt, the honourable baronet refrained from giving oiu* 
word in reply ! On June 22, however, when the copy 
of a Repent oonoerning a scheme of the Grand Junction 
Company was transmitted to him by the Secretary to the 
Treasury, he again became their coiTes}>ondent; but 
mstead of noticing the letters previously addrcwsc^d to 
him, to remind him of his promise to indemnify goveni- 
ment, he indulged in a long strain of invectives against 
the Water Companies, evading altogether the subject of 
his engagement to pay the expense of Mr. TelforcTH 
survey, which had been so pertinaciously urged npmi 
the Treasury by lumaclf! 

On the 5th of July a second minute of the Treasury 
was sent to the baronet relating to the survey, but he 
defBKved replying till the 28th of August, when he wrote 
to Lord Althorp repeating his censures of tlie Water 
Companies, and descanted on the increase of income by 
<hc New River Company since 1820 ; omitting, however, 
to notice the great increase of buddings, or the expen¬ 
diture of nearly 200,000/. in the extension q/* their pipes, 
Ar. to effect the supply to the increased population ! Such 
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too was his regard for candour and justice on this occa¬ 
sion, that not one syllable occurred GCHiceniix^ his 
gitarantect althtnigh it had bcen«so often applied for by 
the Secretary to the Treasury! 

In February, 1834, Mr. Telford having completed his 
Survey and Report, delivered them to the Lords of the 
Treasury, accompanied with three plans, and pa the S8th 
of March they were ordered to be printed by the House 
of Commons. Tlie object of one of the plans was to 
obtain water from the river Verularo, two miles above 
Watford, being about ^teea miles distant from London. 
For conveying it to the metropolis, he proposed to con¬ 
struct a covered aqueduct, having a double water-counse, 
with a foot-piUh between them to a capacious reservmr 
formed on Primrose Hill, at the height of 146 feet above 
high water in the .Thames. The estimated cost of these 
works amounted to 785,965/. Hr. 6d, and large as the 
sum may ap|K‘ar, they were limited merely to affording a 
.supply to the West Middlesex, the Grand Junction, and 
Chelsea Comjianies, * which should respectively receive it 
by large iron main pipes, connecting th^r respective cstar 
blishinents with the reservoir. 

The plan proposed for supplying tlie south side of the 
Thames, consisted in forming an extensive reservoir on 
Clapham Common, to receive water procured from the 
Croydon branch cf the river Wandle, at the east end of 
BedtUngton Park, being a point ninety feet above high 
water in the Thames. A covered aqueduct with a 
double water-course and footpath intei^poBcd was also to 

• In the present Session (1835), the Grand Junction and Chelsea 
Contpinics have applied for Acts of Parliament, to enable them to 
obtain water higher up the Thames; the former at a place opposite 
Richmond Gardens; the latter at a short distance from Richmond 

Bridge. 
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be the meuis oi conveying it to Ctapinun ; and theiicc 
by iron main pipes to the Lambeth, Sout|i London, and 
Smithiraric Water Worhs* The estioMdSed cost of this 
scheme was 991,875^ 4a, lid., making the expense of 
realudng both plans, 1,177,840/. 16a. Bd .; but although 
so nearly calculated, even to odd pence, probably double 
the sum wo^d not liquidate the cost of executing works 
of such magnitude. 

Another important consideration rehxtiilg u> tliesc pro¬ 
jects^ oemsisted in the pecuniary means, which it was pro¬ 
posed the government should advance, and the Water 
Companies cliarged with tlie interest. liesides, it also 
embraced the appointment of a “ Parliamentary Covi- 
misaion to manage tJie sp&j/c, in order tluit the necessary 
works «nay be performed in a satisfactory manner, and 
that the water may bh correctly suppl^^ in (piantity and 
quality to each company." Mr. Telford, however, seemed 
to entertain doubts whether the supply to be affurdiMi by 
incurring such an enormous expense, and having the 
costly appendages of a Parliamentary Commission, may 
not prove unsatisfactory; and therefore he concludes 
with observing that, ** until the public have, hy expe¬ 
rience^ acquired a perfect confidence in the quantity^ 
quality, and regularity of the pure water supply, the 
communicaUon with the rive^ (Thames) ought to be 
preterted, but not used, unless nece§§ity for so doing 
should oamr P * 

Though the New River and East Londqn Works were 
excluded from his scheme, Mr. Telford nuulc some 
remarks on thdr condition and capaUliSes. As the Ara- 
well spring *< had abandemed the New River, and now 
finds its way into the Lea," he suggested that ** an old 
branch of the River Lea, at present not in use, should Ijc 
transferred to the New River Company, who should be 
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requifetl to embank and enlarge it, to not lesA than 
twenty acres, and convert it into a settling reservoir, upon 
which the piunping engines should be placed,—the 
engines to be capable of raiang two-thirds of their whole 
supply. This additional quantity thrown directly into 
the reservoirs at Newington, would have the advantage 
of being in the vicinity of the city, and create no further 
expense of conduit, or other conveyance.’’ H this plan 
wert* carried into ciFect, the Company were to be required 
“ to rebuild the lock at Tottenham Mill, as well as to 
keep it in repair, and also to pay a fair and reasonable 
sum to the trustees of the River Lea Navigation to be 
expended in deepening the river where found necessary.” 
Various oth^r improvements of the New River were like¬ 
wise enumerated, for instance, “ fencing each side of it 
in a proj>er manner, to prevent cattle treading down its 
banks, jiersons bathing in it, and creating other nui¬ 
sances.'" He al.sr) stated that “ the Company should have 
the power of summary punishment of trespassers on con¬ 
viction before magistrates;’'’ and that “ Parliamentary 
C'ommissioncrs should Ik? appointed to decide any differ- 
erKx?s which may ari.se among parties interested in the 
supply and purity of the water to prevent expensive 
litigation,”* 

"With regard to the East London 'Water Works, Mr. 
Telford states, that recently “ upwards of 50,000/. have 
been expended in improvements for ensuring a better 
supply of pure water, which are on the eve of completion; 
and these had been elfected without the Company having 
the power of imposing additional rates or charges on 
their customers.” He further affirms, that ** a personal 
inspection oi the Water Works at Old Ford,” cmvinced 

• The New River Compan}’ hav^ since applied (in 1835) for an 
Act of Parliament, to enable Ibeih to effect these and other 
purposes. 
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hM of their eUkieijt^, mud that any aag^estkms fhicillitiii 
** lad been aotifipiiled.^ 

The aboire h k fidr ok^ne of Mr. TelfonTs 
phma, itfid a ftllhftd alotrict of the prindpal points 
Hi h\n R^iort* which, <citi die Itth of were 

referred to dte coi M i i Er a tion of * Select CoBmutteo of 
tile House of COmmoflii, oh a motkrn mad<^ by Sir 
Fraoda BlAnddL As the stiljeet odnipied their at¬ 
tention during the lemaifihig pert df the session, and 
the proceedings have siiu» been printed by an order of 
the House, a summary view of the most striking parts of 
the evidence, will csiable any candid person to decide 
whether the chief aini of some professedly zealous and 
patriotic personages was really *‘tlic betfSr supplying 
the whole of the metropolis with pure and wholesomt: 
water,’* or to procure a lucrative joh for themselves, at 
an emrmms expense to the public / 

From the apparent solicitude of Sir 1?. Burdett to 
employ Mr. Telford, many persons would naturally infer 
that hh primary object was really to procure from that 
engineer a scheme displaying so much thought, ingenuity, 
science, and skill^ as to surpass all the previous contriv¬ 
ances for supplying water to a great city. Incredilde, 
however, as it may appear, he neither entertained such a 
notkm, nor intended Mr. Telford to be employed, not¬ 
withstanding his fieqnenit and uigent soUdtatkms to that 
eflbct, as writ as for thousands the public mon e y to 
pay him for tiis labours! This fact is attested by idm- 
seU^ in the Ibltowing most rcpmul^le declamtkm to the 
Committee^** I oranddered Mr. TcHSmTs name waa the 
miun thisg that Uras necessary, and diat he dioald cenv 
film and i^jprove; but nry fiance mai on Mr, 

Mills 'For Jive or air years Mr. Milb was the person 
wiiom / had alwaps refilled to^ and alwosft applied to r 
I considered Mr. Mills was most essential to mr, in 
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gett^ iJic surrejB made, and the whole, hueinm done; 
/ relied entirely on Mr. Mills, aiid submitted all to 
him are die acknoarledgiaeiita of a min idio 

had previonalj mijoyed a hi^ re^tatkm for Irankiiesi^ 
siiiceri^, and honour; and oertakdy, in this iiiBlanie,he 
ingeououdy diecloaed his reel views, and explicitly nanmd 
his " guide, philosopher, and friend I ^ 

Having heretofore noticed Mr. Milk' assertion that he 
‘^had employed gYttt/men as wdl as himself to get up 
petitions, to OMnplain of the water;” mid dso that the 
Commissioners ap(died to have ** some person acquainted 
with cnffineering as their secretary; ” a few of the ‘‘ civU 
engineer's” own statements to tlie Committee of the House 
of Commons, in 1834, wiU elucidate some of the trans- 
.ictions that have long engaged the attcntkia of Parliament 
and the pubh'c. After the mcntimi of his attending 
Willis's Rooms, and there stating *<his opinion that the 
whole of the ji%>ply from the Thames was ohjecHonable 
and Mr. Telford being desirous to decline the oIBce of 
Commissioiier, yet at his earnest revest consented to take 


* Minutes of Evidence, 1834, p. 56. Tlie perusal of these de¬ 
clarations excited some unpleasant feelings in. the writer, mid 
strongly recalled to memory the following passage in his remarks 
on die Report, &c. of foe Commissionera, published July 1,1828. 

** The noble-minded and patriotio baronet has had some mortifying 
experience of politicians by pre/ession, and may he not suffer 
either in character or in cash from Water Company projectors P 
If some of foe ** engineers ofeminened* should induce Sir Francis 
to sni^ly the pecuniary means for realizing foeir ingmwms plana, 
perhaps he would ultimatdy share foe fate of Sir Hagh Myddelton, 
wifoont producing any benefit to the public. Have not foe plans 
and eedmlaSions of some “men of eminence” been remaihable, 
only for a prs-cwfaeiw lack of knowledge and judgment P” The 
pamphlet eon fauning the above was referred to, and foe 
author's name mentioned, by one of the Select Committee 
appointed a few days after it appeared.—ilftnate* of Evidence, 
July, 1828, p. 17. 
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apart in the inquiry,solely >00 the oondillQool In* under' 
taking to be ^*'pume€r^ to that He actually engaged to 

do aU the eatcuHv^ dqtartrnefUy^mmMr* Mills thus pro- 
cseeds. ^ As soon as, the cottunissiim issued. Dr. Roget, 
Mr. Telford, and Mr. Braude, a|ip/fed 4o ikeTreamry Jot 
leave to name tkeir atshtani. Lord Lansdowne took 
another view of the question, and said be did not sec the 
necessity ol: having an engineer as assistant to the 0000 - 
misaioQ, and that those gentlemen had mistaken the extent 
of their powers, and that they must confine themsdves to 
the quality of the water, and the guanHtiff but not gv to 
the remedy. I undertook the whole of that inquiry, as 
far as the engineering department went, and gave the 
result to Mr. Telford." In reply to the question—“ Why 
he came to do what he did, when Uie Conunissioners wese 
not authorized to employ a civil engineer?"^ He made the 
following assevflratkm1 was quite ignorant of any 
correspondence between the Gsmmissfonersllllhd tiu> TreS' 
suiy upon the sul^t, till I gave in my report to tlie 
Commissioiiers, who expected to have had power to 
rememerate me I " 

<* When Sir Francis Buidett thought it necessary to 
luive a Select Committee, of Inqvury to take tlie Report 
into cxmeideratioD, he requested dial I thouid attend that 
Select OommiUeCy and conduct the examioadou- / did 
to, and it terminated in the, Committee reco m m en ding 
that Mr. Telford, one qf the previoue Qmmietkmere^ 
ahould be alhmed to make a Report upon the heat mode 
dt supplying the metropcdls with water." * Sudi is Mr. 
Mills's own narrative of his qperatipiiis relating to a 
buaioesi, whtcb has oocasioned not only mem anxiety to 
the resideiitt of the metropcdis^ but likewite eeniidenible 
expense to the public. 

* Minutei of Evidence, 1634. p. 98. 
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If the ftatement of Mr. Mills be correct, he was the 
Alpha and Omega the inquiry; he was the orator at 
Willis’s Booms; the “ picmeer ” and “ aasistant of Mr. 
Telford; tiw ** migineer ’’ to the Commissioners; the 
confidential scUntyic friend * of Sir Francis Buidett, 

* These designations are quoted from the Correspondence and 
Minutes of Evidence, and if considered in connection with the as¬ 
sertions of Sir Francis Burdett, will perhaps jnstify the suspicion 
of Mr. Mills having **lent a helping hand" in composing the 
Report of the Commissioners, as weU as that of the Select Com¬ 
mittee in 1828. Several of the letters addressed to the Treasury 
with the signature of F. Burdett, have a striking similarity in 
style and matter to other documents signed T. Telford, though 
Mr. Mills declared tliey were written by himself. The Com¬ 
mittee of 1828, recommended **lhe immediate employment of Mr. 
Telford to proceed in making such surveys as he shall think ne¬ 
cessary;** and Mr. Tellbrd, in a letter printed with if, addressed 
to Sir Francis Burdett, stated Mr. Mills to be **a proper person 
to delineate any line of water-course, &c." The latter also averred, 
" that the nfiu|| of a former survey for the Commissioners, wns 
understood between Mr. Telford and himself!" Tims the same 
individual appears as an originator of Parliamentary proceeding; 
and if his own and Uie Baronet^s declarations are to be relied on, 
probably he was cither the prompter or amanuensis for applica¬ 
tions to the Treasury to “remunerate him" for the job. More¬ 
over, the Baronet affirmed that “he relied entirely on Mr, MiUs;** 
often and urgently as he had named Mr. Telford, whose plans 
fi>nned the cMef topic of his addresses to different Committees 
in 1834, on Bills for Uie improvement of Water Works; when, 
with Mr. Mfils at his elbow, he endeavoured to dissuade the par¬ 
ties from proceeding, till a Committee of his own nomination had 
decided on a scheme for the whole of the xnetropdlis. It was on 
latter occasion that the fru:t became known of a quarrel 
between Mcssns. Telford and Mills, about the division of the 
5000^.-..each being desirous, as a well-informed gentleman stated, 
to have “the lion’s share.” At the commencement of this 
business, it will be recollected, that (me of these honourable per¬ 
sonages stijg^tised the Water Companies as a “miacluevoQs and 
unprincipled confederacybut are the professedly zealous advo¬ 
cates, for what they call pure icafsr, exempt from the imputation, 
of something like collusion to delude the inibHc ? 
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** Id etmdiict tke eAMniintian at file Seleol CcuraniUee;" 
and " tlieootteiq^'” c»r " aasialaiil*' to Mr. Tel- 

ibrd Id tnake iurveys, tliat have coat ^ natkai 
dOOOl*f of wiaefa aum he haa probabljf had a large 
poiiian. 

Singular and striking aa may be the circumstances in 
the preoedi^ detail, othera were developed deacning 
peculiar attention. Prior to the iqipmotmcnt and meeting 
oC the Select Ccmmnttee of 16S4, it bad been insinuated 
that the plans delivered to the Troasury by Mr, Triftjrd, 
were ndtber oonirived by himself, nor tlie r^ulta of bis 
own surveys. Hence the Committee put to him the 
question—** Who superintended those surveyswas it 
Mr. Mills?""—and Mr. Tdiford's answer was—** No; it 
was 1 myself. I superintended everything—tlm surveys, 
plans, and estimates. All the plans and seebons were 
laid down, and esbmates made out hi my office.*' * At the 
same time he delivered a mranesrandam of ^ names and 
occupations of the individuals empk^ed. For iiislance, 
** Thomas Caseboume, George Turnbull, Bryan Donkin, 
W. Cubitt, John M. Neil, taking levels, laying down 
maps and sections, measuring water, making calculations 
of quantities, estimating the value dT works, and espccialiy 
mill power.** ** Jantes Mills in peramhtdating the comtr^^ 
tskwig trial levels, &c«** The five individuals first named, 
were also examined by the Committee, and oorrohorated 
Mr. Trifonf8 atateinent. 

The CommiUee interrogated Mr. Telford with respect 
to his reasons few pn^mring the Verulam and Wandle as 
the sources of supply; and he gave for answer, the com* 
petency of die Vmilam to **supply 30 cubic feet per 
second, which is more than double the quantity the three 


* Minaiei! of Hvidenet, p. 7> 
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(Westeni) Companies have now; and he intended the 
water to be delivered anihout pwnping or to 

tlw faiglwst necessary lereL’* However, he adknow> 
lodged that some very obvious and knpoitaiit points had 
escaped his notice and consideration: such as the injury 
that would be suirtained on both sides of the rivw, by 
the absiractioa of water reqmred for irrigation, omameii- 
tal water, ami that oootaining fish; '’-<-noc had he “ asked 
the owners of milk what would be the amount of damage 
to them; but had employed Mr, Bryan Donkin and Mr. 
William Cubitt, men much experienced in mill property, 
and proposed making comperauitian by steam-power, 
according to the proportion of water taken from each 
inia'’* Mr. Telfoid was also questioned concerning 
various other circumstances of inferior importance, and 
therefore unnecessary to be narrated. 

It may not.be irrelevant to remark that several months 
previous to (ne completion and ddivtny of the Report and 
Plans to the Treasury by Mr. Telford, a quarrel hod 
occurred between him and his assistant, Mr. James Mills, 
whose singular and preposterous statements have hercto- 
f(we been noticed. When this person was examined by 
the Committee, it seemed to be his principal aim toelevate 
himsrif by depreciating his Ibrraer employer, and repre¬ 
senting him to be incapable of the cxertkms required by 
the mirvf^s, on account ** his age ai^ infirmities.'' 
Among other assertions, he stated it to be **liis belaef, 
that from the very firH commencement of the enquiry^ 
he had conducted the wb<de under the name of Mr. Tel¬ 
ford and having finidied the perambulation" accord¬ 
ing to his instruction, *Uhey went togetlier in a post- 
chaise, to the various )x>ints whence the water was to be 


• Minulen of Evidencet p. 6. 
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brought, and that ^ Mr. Telford never saw any more of 
theoountiy than what lie could see out of a post.4ihaise !*" * 
To this was added, Ms accompanying Mr. CuMu m the 
valuation miUs; his procuring specimens of water from 

the Verulam, Cedne, Wandle, New River, and the 
Thames, to be analysed. He also laated that he almie 
pointed out varimis lines for aqueducts, for reser- 
voirs, &c. to. Mr. Tellords with which the latter ** was 
delighted.^' If the relations of Mr. Mills be correct, rar- 
and plans constituted the chief object of attention 
through the whole course of their proceedings, although 
the quality and quantity of the water really were the 
primary considerations, and the ostensible purpose of their 
being employed. Nevertheless, surveys were made, 
plans for aqueducts and reservoirs formed, without waiting 
for any analyses of the water, which might on examtna- 
timi prove to be inferior to that already su^ied, as well 
as the sources not suffideotly abundant for the purposes 
of the metropolis* 

Day after day were the Committee occupied in listening 
to Mr. Mills's tedious and extravagant details relating to 
the projects of Mr. Telford and himself, apparently to 
show that whatever merit appertained to the surveys and 
plansymast be attributable to his own superior ingenuity ! 
As an illustration of this self^oomplaceucy, one instance 
may sufiioe, which he affirmed to be ** his own im^tion 
entirelyt and Mr.Telford appeared exceedingly de%^ed 
with it*” The device consisted in ** perfor^ng a chalk 
hill, situate between the nvers Verulam and Gade, so 
as to bring the water of both rivers into one focus i and 
when the millers had ceased to work on a Saturday night, 
to turn the stream into some large rescrvmrs constructed 


• iWinutev nf EviUtnetf p. 16 . 
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for the purpose, by which means he calculated on obt^n- 
ifig before Monday morning, as much water as would 
supply the metropolis Jbr a week!"^* Such a rational 
and feasible op^tion, he stated, would effect a saving of 
£185,0091. the sum proposed to be given to the millers as 
**a compensation for water taken from the mills {’"f 
This grand economical project excluded all consideration 
of any inconvenience being experienced by the miliars, 
from the want of water on a Monday to wofk their mills, 
or whether the sources would be adequate to supply it! 
In the course of his recitals to the Committee, Mr. Mills 
repeatedly affirmed that Mr. Telford was “delighted” 
with the various schemes proposed by himself; but if the 
latter really thouglit them admirable, it is rather sur¬ 
prising that not one of the delightful projects should be 
deemed worthy of his adoption ! Indeed Mr. Telford 
staU'd that Mr. Mills “recommended many things 
which he didiiot approve; and although he would lead 
the Committee to believe that he devised the whole of the 
plans, nevertheless he was merely in his employment; 
knew he was in great favour with Sir Francis Burdett; 
was glad to give him all the credit he deserved, but 
wanted none from liim.” | 

The preceding detail refers chiefly to the schemes for 
supplying the mctrapi>lis on the north side of the 
Thames, but Mr. Mills had also a variety to effect the 
same object on the south. Indeed he seems in fertility 
of inwmtion to have been desirous to resemble the cele¬ 
brated Abbd Sieyes, whom Mr. Burke described as 
possessing pigeon-holes full of projects, so as to be pre¬ 
pared with a plan for every conjuncture. Hence, from 
his abounding store, the Committee were presented with 

• .Wirt, nf Evid. p. 17* t Ibid. p. 2^?, J Ibid. p. 32, 33. 
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AO less than fata different {]lai«i for the stip^y of the 
MMMh side of the Thameit. (hie of them had for its 
jcet to tahe water from the Thames between Kingstem and 
Mouls^ Lode, and to convey it to a reservoir an Wim- 
blcdcmCVmnnon, at the esthnated coat of 1414)56 An> 
ot!b«r eehenie emmetei kt lald^ watm* from tba Huunes 
immediaiefy dbove T^dington Lock, and to conv^ it 
by a tiitmd under Hldunond Park, to the same remr- 
voir, at the eetimated eapdase of lff7,476/. A third was 
a lutopoed to remore Teddk^;ton Lock to a place lielow 
Riehraoii^ #iid dience convey waua* from the 'Diaroes 
by a conduit to Baniei Kfans Estate, that the West 
Mkldkeex, Grand Jimetian, and Chelsea, might pump 
from that fdacc to their respet^re works. The esti¬ 
mate frsr this was ll6,7SS/« The (burth (dan propoBod 
to take water fivxn the river Wandle at the head of 
Watitey's Flour Mills, below Wandsworth Bridge, loid 
after cmiv^ng it to a reservoir in Battersea Fields, to 
pump it to another reservdr on Claj^diam Osnmon. 
Besides, it complied the constiw^icm of a second resar- 
voir, directly opposite the Grand Junction and Chelsea 
OanpanW engines, few these estabHshments to take 
their supply;—procurii^ the water on a Sunday also 
formed a feature in the plan, to avoid givii^ emapensa- 
tion few mills 4he estkisate was ff7,000/. * As an 
appendage to his various plans, Mr. MHls proposed to 
have a ftlterh^ reservoir ^ about two acres, with two 
feet head ci water, which was to ** enter at the bottom 
of four rough walls, and rise through the fflter to over- 
flow Uic top of the walls.’* This, he awesred, “would 
lie suffidcDt to filter a whole week’s supply,” which was 
to be afterwards taken from a reservoir calculated to ctm- 


♦ Minutet of L'ltdcnu, p. lOU. 
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tain enough Ibr a montli. He was at»ked wh^her “ the 
water afler filtering in the summery and bemg stagnant^ 
for three weeks, would not generate inseets and vegeta¬ 
tion f Wlien he replied--*^ It never could be stagnant 
fiar thme weeks, for if he put in one weekV supply every 
week, that was quite suffldent to keep water of that 
magnitude in the most perfect purity !'’* This answer 
shows the connsteney of the phikuopher, who, in Ids 
fmnner ** Statement to the fkxnmissioiiens" hod repre¬ 
sented the Thames as likely to become ^latreseetttf' 
ilmugh constantly in motion / To the se«|||pMB8taiic^ 
already adduced of the extraordinary pretendons of the 
** assistant to Mr. Telford,^ one more may be added 
afiTurding a striking display of his superiority to all 
competitors. In the account of hU ass^ions to the Com¬ 
mittee of t8S8, the reader will recollect that his answer 
to one question was—** / am not enffineer emn^h to 
devise any plan, by which we can convey to the pipes 
of ci^ht different Companies water at a level. 

I have no idea oi the practicaMlUy of such a mea- 
sure.**'f‘ Nevertheless, to the Committee of 18S4, he 
affirmed that ** one si^le pipe^ of sue inches diametra*, 
brought down from Primrose Hill, will supply the whole 
high service of lAmdon | Experience however proves, 
that to effect the high service of a single Company, 
actually requires the use of a pipe tw^ty-one indies in 
diameter. How many such pipes must thev^orc be 
necessary to supply ^1 the ? But if this ** dvil 

engineer"^ possess such matchless capabfiities, is it not 
palpably evident that— 

“ None but himself can be bis parallel ?”—• 

And to comiTorc the constructor of the Mcnai Bridge 

• Min. of'jb'vid. p. 107. t isce j». 300. { Min. of Evid. p. 153. 
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ami CystfUc Atjuvduct with him, would bt* cuntrastinj; 
objects most strikingly discordant! 

Having given a faithful outline of the sc'lK'ineH prt>- 
|K>ssed by Messrs. Telford and Mills for supfilying the 
metropolis, it may be useful to add some remarks that 
were made by others upon their res[)ective merits; and 
their statements will probably show whether Uie emi¬ 
nent engineer, or his coadjutor jxtssessed the appro¬ 
priate qualiBcations for undertaking to aBbrd “ a better 

enj oyed 

Among the persons examined by the (’ommittee wa*; 
Mr. W. Anderson, the engineer to the (Irand Junction 
Water Company; a man whose clear |K‘rcej)lions, and 
cocjl discriminating judgment lieing uniUnl with science 
and skill in his profession, render his statements wortliy 
of peculiar attention, llesides, he was well ac<|iiainted 
wid) all the localities tliat formixi the Imts of the plans, 
as well as the diBcrcnt hvers from which it was pri>- 
posed to obtain water. lie observed that Mr. Tel¬ 
ford stated seventy-two cubic feet of water per second, 
which in twenty-four hours will give 6,220,800 cubic feel 
for the produce of tlie Verulam and Gade united; and this 
being only one-third of a week’s consumption, it would 
therefore require three days water instead of one, os 
stated by Mr. Mills, to be delivered into the reservoir 
for a week’s supply.” Besides, **if such a plan were 
adopted, a great portion of the branches of the Colne 
would be left dry Jar three days ; for instance, in those 
parts from the head of the mill to the taU, whatever the 
fall might be i thus the mills would be stopped for warU 
fj water three days and a half out oj the seven.^ Hence, 
there being 85 mills below the points at which it was pm- 
posed to take the water, it would be necessary to purchase 
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t^very mil] on the stream, excluKive of the amount required 
for injury to ornamental waters to gentlemens"’ seats. 
'Fhe junction of the Verulam and the Gade, would he an 
t‘X|x.‘nse of 139,000/.; * and CvStimating the mills at 355 
horstV power, the com[)ensation for them alone would be 
nlamt 450,000/. It appeared likewise that the Veru¬ 
lam received drainage from the towns and villages situate 
on its hanks, as is probably the cast* with every other 
river, and consequently must l>c equally objectionable 
with the Thames. 

At different times Mr. Anderson has niaile cxjjcriments 
with a flt»at, to ascertain the jK)inl to which the tide 
.'iscvrids in the Thame.s, aiul the results several years 
.igo show'cd that it flowed to near Hammersmith; but 
his last, in 1834, provinl tliat since the removal of Old 
London Bridge, it runs about tw’o miles higher up, 
iK'sides having a quicker motion, which has had thecffei't 
of cleansing the banks and bottom of the river. Hence, 
very lift!** mud is jxjreeivable in the Thames to near 
Mortlake ; and althougli it increases in its course, it is 
so trivial in the vicinity of Batterst^a Bridge, as to have 
no sensible effect on the water. From the attention 
In'stowetl bv him on the state of the river, he concluded 
that the water taken at Barnes Elms, during ebb and 
floml, in the manner pmposed by the West Middlesex 
Comjjany, would be nearly as gootl as at Isleworth, but 
should prefer w'ater taken opposite Sion House, l)ccause 
generally it would require very slight filtering. To effect 
this, it would require a CA)nduit three and a half miles in 
length, which w'ould cost from 30,000/. to 40,000/. 

The purity of the water near to Teddington, having 
Ijeen often the subject of remark, Mr, Anderson endea- 


■\ Ibid., p. r*S. 
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vourfcl to cakuUte tin.* wrerage quantity tiuit usually 
Hows over the wetr» so as to enable him to judge wltetliei 
it would be adequate for an ample suf^y. To attain 
his object, be measured the distance of 100 feet on each 
side the nver, and ascertained the velocity of ihc‘ 
stream in diat space. Tltrcc sections of its depth were 
also taken at differcait points, which gave on average oi‘ 
three feet six inches, therefore taking the height of the 
watm* passing over the weir at one foot six inches he esti¬ 
mated that die amount would Ik* o 4.412 cubic feet {xn 
minute, and this in five hours would Hil the channel of 
the river at the average width of 200 yards four xind a 
half miles in lengdi: but the How in summer lieing two 
feet in height, die quantity would occasionally exmni 
75,000 cubic feet jxr minute. 'Fhe whole of tlie uatei 
flowing dow'n the Thames, Mr, Anderson calculated to lx- 
15£S,0U0 cubic feet |)er minute. 

The evidence of Mr. W. T, tdarke, t'ngtneer to ilu' 
West Middlest?x Company, and the cxinsthictor of llu- 
Sus[)ensiori Bridge at Ilaminersmitli, placed in a promi¬ 
nent light the nhsunlity of Mr. Mdls^ assertion, tliat “ h> 
a »ix~inch main from Prirnrostr Hill, all the liigh servict 
in London might be effected in Jbur hours." He staled 
it as a fact, that it actually requires ** ten and a half 
hours per day, to supply the high servio* of that Com¬ 
pany's district alone, from a twenty-one inch pipe; hence, 
a six^inch main having only about one-twelfth of the 
capacity of a twenty-one inch, it would require 126 Ijoms 
to perform the same aervi(» by a six-inch pijie!" Mr. 
Clarke likewise corroborated the testimony of Mr. Ander¬ 
son, with regard to the tide ascending higher since the 
removal of Old London Bridge, and the increased velocit y 
<if the str^m having had the effect of remlcring tlie 
hanks of the Thames more free from silt lliim formerlv. 
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so that the condition of the water is materially improved 
at Barnes Elms, where the West Middlesex G^mpany 
intended to construct reservoirs, and procure their supply 
of water. The plan was to take it at half ebb of the 
tide, for about four or five hours each tide, making from 
eight to nine hours in the twenty-four, the water being 
then in a very pure state. It was to flow from the river 
into a settling reservoir, afterwards to pass through a 
filter, and thence conveyed by a pipe to the well of the 
engine, to pass through the mains to the cisterns, without 
atty exposure to the atmosphere. 

As the object chiefly desired was transparent water, 
I fie Committee endeavoured to obtain from various per- 
scMis the results of tlieir exiierienct*, by the methods which 
they had practised. T.Mar3land,Est|.M.P. stated that the 
filter employed in his works at Stockport, occupied about 
5(K) square yards of surface, having a lied consisting of 
thrc'c feet of gravel, and three of sand, wliich was 
miewed once in two years, at an cxjiense of about 40/. 
The water flowed into it directly from the river; and 
though its condition was worse than that in the Thames, 
it passed through instantly, so as to filter 500 gallons in 
a minute. Its surface was occasionally cleansed at tlu' 
cost of aliout twenty shillings. 

Mr. J. Simpson, engineer to the Chelsea Company, 
enumerated some particulars concerning the filter em¬ 
ployed at those works. lie stated that the filtering began 
to operate with about four inches head of water, and con¬ 
tinued working till it reached five feet, that being its 
usual height. Though occupying only one acre, it 
purified in twenty-four hours rather more than 2,300,000 
gallons. According tt> the analysis of the water by Dr. 
Bostfx?k, 10,000 grains of the water contained only aliout 



HVDRArt.rA. 


two graiiiJi of lAtnuut^us matter, so that its purity must 
Ik* equal to any spring water. 

The Committee were engaged in this inquiry, at inter¬ 
vals, for nearly three months, and examined Mr. W. C. 
Myine, engineer to the New River Company, Mr. T. 
VVicksteed of the East London, Dr. Bostock, and various 
other persons relative to the object of their appointment. 
Mr. Myine recounted tliflerent improvements that had 
Ikvii recently efftvted, and others that were in ccmteiii*- 
plation for increasincr ilu* supply ; at the jwmie lime, he 
affirmed that Mr. Telford's proposal w'as only what l!»e 
New River Company had in view s<>ine years ago, having 
actually intnxluctd a Rill into Parliament for the pur- 
jKist*, but (»n amaint of jxiwerful op|>osition it was alwn- 
doiKx.1. Mr. Wicksteed detailed the very inqxirtant ini- 
provenients in the works that he su|K'rintcnded, and 
remarked iqxm Mr. Mills's erroneous aiul extravagant 
assertions conivrning them. To sliow the fallaey also t)f 
his notion aUjut supplying liigh sersiee, i^fr. Wicksttvd 
ol>serveii, that according to Mr. Smeaton's experimentN 
iqxni tlie friction of water passing through pipes, it is ne¬ 
cessary to have 121 feet liead of water to overcome the 
friction produced by a vehxiity of five feet jier second, 
through a six-inch pipe, for every mile in length. Thirty 
feet per second is equal to twenty miles per hour; and a.s 
the frietbn, and consequent head of water to overcome 
that friction, increases as the square of the velocity, it 
would rexjuire an immense head or column of water to 
overcome it; hence, he considered it quite impracticalde 
with the hearl of waa*r from Primrose Hill, to produce a 
velocity of thirty feet per second thrrmgh a six-inch y>ipe 
(if a mile iti length. Even if water could ho made lo 
pass through a sdx-inch pipe at the rate of thirty feet yxM 
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f<(t!onc)^ it would not deliver six cubic feet jicr second at 
the distance mentioned.* 

The circumstances that have been related clearly 
display the nature and extent of Mr. Mills's qualifica¬ 
tions to afford “ a better supply of water to the 
metropolis," than that which is supplied by the present 
csUiblishments for the purpose. Tliough at the commence¬ 
ment of his career he professed to possess only a slen¬ 
der portion of common sense," yet his confident preten¬ 
sions and assumptions inevitably lead to the inclusion that 
he considered hiuiHclf to l>c such a superior genius, that 
Mr. Telford and others were mere pigmies in a comparison 
with himself. Ilis extravagant asseverations so astounded 
the Committee, a.s to iiuluce tlicm to examine several other 
well-informed jx'rsijns, Ix^sides those already jnentioned, 
and the whole concurred in declaring his statements and 
calculatums to lx* fallacious. Indeed several considered 
them “so preposterous, as to deem it a waste of the 
CounnitleeNi time to comment upon them." Such, how¬ 
ever, was the oracle of Sir Francis Burdett in this affair; 
iuid the baronet's patronage of Ins views, has probably 
a>st the nation from ten to twenty thousand (X)unds, 
without benefiting a ^single human being, excepting the 
“ surveyor" him.sclf, and a few of his coadjutors. 

If the metropolis should not lx* well supplied, tlx* 
defect will not arise from any lack of projects for the 
pur[K)sc; and it may not be uninteresting to notice that 
Mr. Martin, the artist, presented to the Committee the 
plan proposed by him in 1828, with some alterations, an 
appropriate map, and a drawing to represent a rail-road. 
In this, his object was not only to procure water from the 
Colne at Denham, where the different branches unite to 


* of Evidence^ p. 162 . 



Jbrni one btrcaiii, but to convey it to Paddington by a 
covered aqueduct, having upon it a rail-road fourteen and 
a half miles in length,at the estimated expense td*569,500/. 
From tliis source, he stated it to be his intentiem to furnisli 
a supply for the West Middlesex, Grand Junction, and 
('hclsea Conqmnies' flistricts; but as he had not strictly 
ascertained the quantity of water to be obtained, on sub¬ 
sequent inquiry it appcaitd that it would amount merely to 

alx>ut one-fourth of the maximum quantity proposed;’* 
and other circumstances cvincetl a want of that scientific- 
and practical knowledge whicli are essential for contriving 
and the construction of Water Works. From documents 
delivered to the Committee, it apj)earc(l that in tins 
instance Dr. Turner of the London Univerbity, and Dr. 
Kerrison, aflforded tludr aid by what is denominated, a 
tjualitaiive analysis ” of the w alt*r of the Colne, besides 
the latter engaging to illustrate tlte distinction between 
hard and snfl water! ” * 

Various notices liavc recently l)eeii given of intentions 
to apply to Parlianicnt for Acts to improve the existing 
(Establishments, and to form others for supplying the ine- 
tn^polis, which will again occasion the subject to occupy 
the attention of the public. Among them appears a 
scheme for sinking “ wells of 100 fecit diameter, having 
a depth of 100 feet, or even more, until the pure spring 
water is produced.” According to tiie estimate of the 
projector, “ each of these will yield 100,000 barrels 
every twenty-four hours, and tltat eight of the Water 
C'cmipanies, deriving their supply from the Thames, by 
adopting this method, will be enabled to supply their 
tenants with pure and wholesome watertwenty such 
wells being .Hufficiciit to supjdy the metropolis! ” This 


* MinuUi f*f Evidence, i'. 115. 



HYUUAIILIA. 


439 


js also one of the plans proposed to the Committee in 
1828, by a Mr. Henry Francis; but on his examination, 
he admitted that the only grounds for his calculations of 
flicir probable great productiveness were—the quantity 
<jf water appearing in different mines in Cornwall and 
other places, as well os during the excavations of the 
West India Docks, die Thames' Tunnel, some borings 
at Tottenham, &C. He likewise acknowledged his in¬ 
ability “ to speak pracUcaUffi and could only argue by 
anaio^y.'**^ At the time of the project being broached, 
si’arccly any consideration was bestowed upon it; but a 
popular monthly publication has lately announced that a 
Mr. Ilolxjrt Paten is about to submit to the borough of 
Marylelxme, a plan and estimate for supplying the dis¬ 
trict, indeiiendently of Water Companies connected with 
river service.*1* A few extracts from the elaborate article 
containing this statement, will <x>nvey a clear notion of 
its tenour and object, and will also show how much it 
abounds with invective, assumption, misrepresentation, 
and flogmatism. 

The writer begins his tirade by quoting from the 
Keport erf the Committee of 1828, some passages that 
were not authorised by credible evidence, and then sar¬ 
castically rerfers to the plans of Mr. Telford as disclosing 
the “ wonderful discoveries of there being other streams 
and rivers, besides the Thames and New llivcr, which 
ina^ Ik? hmught to London, and served out from reser¬ 
voirs for the public use." After designating the present 
supply as deleterious and poisonous, besides stating that 

• MinutcA' of Evidence, 1828, p. 16, 17- 

t Frazer*s Magazine, No. 59, for Nov. 1834. The article is 
attributed to the autlior of “ Old Bailey Experience; ** and his 
assertions evince atH>ul the same attention to facts, consistency, 
and verify, as some others who have appeared to recommend 
new piojcclJj. 
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pure water is the result of the combustion of two parLs 
of oxygen to one of hydrogen by bulk, free fnjni all 
adventitious substances, whether imitnul, vegetable, or 
niineral,'' ||e avers, that “ almost every sehoollxjy knows 
that such a fluid is nowhere to lx? found on this terra¬ 
queous globe, except at the moulli of certain springs; 
and that the farther we recede fron^ the tx>urce, the more 
deteriorated, and tlie less transparent will the water Ix- 
coine.’’—“ All pure spring or well water, very sfx»n after 
it is exjxxied to the influence of atmospheric Mr, imhilx'rt 
impurities, and is in a state of incipient turbescency !"— 
“ No water can l>c considered pure which has been con¬ 
veyed by a stream, and agitated in its }xu>sage over 
various soils, cxjxwtd at the same time to the efleeU of 
the atmosphere, which bt ever drojpinff vegetahU' imjm- 
rities on its surface —‘•‘When stagnant t»r in motion^ 
it may part with its eurlhy properties but it imiforinl v 
takes up animal ami vegetable matters which, lx*ing 
under the pnx‘es» of detoni|xisitjoi! imprcg/iatcs the 
water with u’0tt,y impurities, destructive to the heallli 
of all who use it, either f<ir culinary piu-jx>sts, or as a 
lK*\er^’;—^generating a variety of complaints in the 
opinion of Dr. Kerrison, princiiially those of the viscera, 
enlargement of tlie liver, dyspef>tic complaints, &c.'* * 

Notwithstanding such confident assertions concerning 
the “ gaseous impurities'^ of the water being “destruc¬ 
tive U> the health of all who use it,’'—and also affirming 
that “ diseases art; very prevalent in the metropolis in 
autumn,’' yet tliis strenuous but iuconsistent advocate for 
pure water, has actually bestowed some pains, in tlie 
identical descant, tt> prove tliat in general the residents 
of the metropolis are not water-drinkers! Besides the 

• For Dr. K.’s curious reasoning in supijortof such a hUitemcnt 

b 

*ee chap. p. 396—400. 
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ff>llowing confession will still farther show his acumen and 
logical dexterity, altlioiigli at the same time professing to 
rc4y ujion the authority of “ eminent medical men !" 
—“Within these few years our medical knowledge has 
been much enlarffcdj yet but little advance has been made 
in ascertaining the ffeneratki^ causes of diseases; plenty 
of theori/^ but no facts. Wc have increased our no.mlo- 
f:^i€al nomenclaturey and can give the derivation of our 
new terms^ but are unable satisfactorily to trace old or 
diseases to their source ! —Again—“ It is curious 

and interesting to observe the manner in which palpabh- 
truths are frittered down, and iK'come lost to the public, 
bv the ingenuity and disinf^enuousness of scientific men, 
when called ufK)n to support particular interests. They 
<leal with axioms and facts^ as if they were hypothetical; 
and with hyjmtheses as if they were facts, just as in turns 
it serves their piirjKJse! !”—The sagacious writer of such 
a description surely did nt)t suspect liow approj)riately it 
fTiight Ik* applied to himself, when among his other asser¬ 
tions, he actually intimates that // may be the “ generating 
cause* ” of the cholera! 

Having so aptly illustrated his own position concerning 
is^nnrance of the causes of diseases, he thus boldly pro¬ 
ceeds ;—“ The charges against them (the Water Com- 
}>anies) arc, that they know their supply is bad,—nay 
destructive to health. This fact has been proved so often 
that none can pretend ignorance of it. Their charge for 
the water they do supply is most enormom and oppressive 
upon the poorer classes ;—the probable average to each 
house throughout the metropolis being from three xo^four 
pounds per annum ! * They know there is a better and 

• Sec the tabular view of llicir respective rates, &c. at the endof 
the work, from which it will appear that the charge doejs not 
average in amount, half the sum named hy this writer; and for a 
very large number of hoiisci. it is only ten, twelve,or fifteen shillings. 
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as ready a supply at hand, but from a prtndpW of mono¬ 
poly that actuates all thdr measures, and fmm the all- 
absorbing motive of gain, they o|^fiose every attempt for 
improving the supply, although it may tend to remove 
a vast number of diseases, and promote the longevity of 
the London operatives gcnerallf 

Though the writer reprobates “ a joint-rtock ecNtnpany 
its with the humbug qf paying inierestm capital 

nevertheless, Im; states that if the inhabitants of Maryle- 
Ixme borough take upon themselves to manage their own 
supply of water, they will lx‘ able to pay good interest 
ftHT the capital required! However, he affirms, that 
“ the Government ought to undertake it, and that the 
money might be borrowed and added to the national 
debt llius to enable the sage contrivers of this dubious 
project to realize the professed purpose of benefiting a 
wealthy jiortioii of the community, it is proposed that 
the wliolc natiem diall l>c burthened with the expense and 
risk of their experiment, although the present average 
charge for water amounts only to alx>ut one farthing per 
barrel,—a lower rate than in any other great city. The 
imjwropriety of stigraaiizing such a trivial sum to lie 
‘‘‘ enormous and o{>prcssivc,‘" is as glaringly obvious as 
that facta and veracity have bi?en disregardcti in this 
attempt to recommend an expensive scheme, which has 
c’hiefly far its basis —hypothesis / ” 

Wlierevcr the inhabitants of a populous district de¬ 
pend upon for their supply of water, the uncertainty 
and variableness of its quantity, often expose them to 
great inconvenience, arising cither from long periods of 
dry weather, or the springs finding their way into odier 
places. The latter was the case of the prolific spring at 
Amwell, which formed one of the original sources for 
supplying the New River, but its produce has long since 
flowed into the Lea. Common as is the expression— 
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pam spring water, and generally also m the notiem inay 
Ik' itidulgcd that when obtained from wells, it is freer 
from admixture with otho* substances than that afforded 
by rivers, nevertheless the recent analysis oC the trans¬ 
parent water from the Treasury pump at Whitehall, 
shows it to contain extranibus matter to the amount of 
four times the quantity of the Thames at Hammersmith, 
and the filtered water from the Chelsea Works. Nu¬ 
merous facts of a similar kind might be adduced to de¬ 
monstrate that transparency cannot' be deemed a proper 
test of the purity of water; and although the above 
instance is one irrefragable proof, has its salubrity ever 
iK'cn questioned by the mcdUcal attendants of those who 
have long and constantly used it for beverage and other 
domestic purposes? 

The calculation of the productive power of spring in 
London and its vicinity, is evidently founded on a falla- 
t ious principle; for although holes have been bored to a 
gri'at depth in various places, four, six, or eight inches 
diameter, and water has in some instances actually risen 
to the surface, can these be deemed suiBcient reasons for 
a conclusion, that the same sources would furnish a oon- 
sUiiit supply for wells of several hundred times the 
capacity ! For a few domestic purposes, wells of mode¬ 
rate dimensions yield but a limited supply; and even 
if they were twenty times the magnitude, how trivial 
would be their aid in various important cases, particu¬ 
larly in the emergencies of fires, when to extinguish the 
conflagration at a single house commonly requires nearly 
a Uiousand hogsheads? And would they contribute any 
share of the supply fo|^ cleansing the sewers, and watering 
the streets in summer? * 

It may not be unuseful to remark, that one reason 
assigned for the feasibility of supplying the metropolis 
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by means of wells, is the exiilKTancc of waler alfordcHl in 
fonner ages by the springs at Hayswater, and oilier 
pUu'cs, when the population did not amount to oneufifth 
of its present number, and their habits and tieeiipations 
required a less ample supply. However, the dchcienc)? 
oi those sources at that period^occasioned a recourse to 
the ITiames and the esonstmetion of the New River; 
besides the liad quality of the water procured from many 
wells in Southwark, was the cause of the inhabitants 
obtaining it frtnn the Thames, much as this noble stream 
may have recently been decried liy sordid projectors, oi 
iDf^dical practitioners, who have proved thtmiselves to U- 
incompetent to appreciate its genuine firoperties. The dif¬ 
ferent concurring projects that have lately been annnuiieetl 
for obtaining it from this ample source, indicate that the 
various examinations of its qualities, prove it to be equal, 
if not preferable, to any other for the supply of Ixmdon. 

As a conclusion to this account of the numerous and 
diversiHed contrivances to amanplish the iiiomonlous 
object of supplying water to the population of great 
cities, it is hoped that a few n^Bcxtions will not be con¬ 
sidered irrelevant. Various facts related in the pri’ce- 
ding pages, have shown the fallaciousness of the asstTtion 
that the refuse from different mamifartorit's imfvirted 
deleterious qualities to the Thames; and p<rhnps no 
statement was ever less supjKirted by rational and credible 
testimony. It is indeed far from imfirobable that the 
sulistanees, to which the term refuie was applit'd, have a 
tendency to promote the decomposition of animal oiwl 
vegetable matters, and really operate to render the water 
pure and wholesonM?. If the wate|_lie turbid, it may not 
be cither filthy or noi|;^ou.s; and generally it becomes 
transparent in a short time, if kept still to allow the su!>- 
sidence of the particles which occasion its opaque ap- 
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f»earance. 'riie fastidious may call mud and manure 
filth, yet do not such substances communicate fertility to 
our fields and p;ardens, whence we derive the choicest pro¬ 
ductions both for sustenance and gratification ? But does 
any rational creature ever suspect that the “decayed 
animal and vegt^ble matter'" poUutes these sources of 
health and enjtiynient ? Though sordid speculators upon 
the credulity of mankind have broached preposterous 
notions, and excittnl apprehensions to realize their own 
puqioses, do n<»t facts prove them to emanate front 
imapi^inatioiif to aid an attempt to substitute prejudices 
and conjectures for deductions from many scientific expe- 
rinieiits carefully mode, and also the testimony of 
experience ? 

Tfie following facts will likewise afford a farther illus¬ 
tration of the subject, as well as useful materials for 
reflection. When the ingenious Dr. Beddoes was engaged 
with others in his inquiries concerning the causes of con- 
sumption^ he found that scarcely any instances of that 
melancholy and fatal disease txxmrred among }>ersons 
employed in various works, whose refuse some medical 
men have represented to lie injurious to the Thames. In 
chemical laboratories, gas-works, tanneries, &c. &c. the 
workmen pursue their occupations amidst offensive smells 
w ithout any diminution of health or appetite, and pre¬ 
sent a palpable contradiction to the statements and in¬ 
ferences of sonic conspicuous dealers in pills and potions. 
Besides, after the celebrated philosopher Dr. Priestley had 
invented his eudiometer, he ascertained that the air of nar- 
row and populous streets in a large town, actually contained 
/Ae same portion of oxygen gas, as tubers that were differ- 
ently situate and spacious. This is one striking instance, 
among many, of the processes constantly and invisibly 
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going on to procluci' a aalubriouK atHK^pJiere lo our 
planet, aa well m to preaerve its equiUbrivm in the sys¬ 
tem ; and chemical science has proved that, in numeioiis 
other cases, amUogow processes concur to effect the 
same object. 

Among the most coiispicitoiis in sanctioning the delu¬ 
sive representations, that the water of the Thames was 
actually “deleterious,” appeared several of the solemn- 
visaged and Mlvcar-tongued profession, whose opinions are 
commonly relied upon in cases affecting health, and 
even life itself* But strong as were the terms cmpKn i'il 
by them to characterize the c|ualitieB of the water, their 
own statements proved that the notions they ImMiciuH) 
concerning it were not very correct, anil originateil in 
conjectures, or unauthorized inferences. IVrhup'', how¬ 
ever, like the Egyptian priests in ancient linu>s, they 
have ejcoieric and esoteric tl<x*trines,—the fomuT for the 
public, and the latter for the initiated. Because a small 
portion of suJphuretU'fl hydrogen, or saline matter, hap¬ 
pened to be inixi'd with the immense maws of water form¬ 
ing the stream, they depicted its (]uaiitH*s as “ injurious 
to health,” and “ likely to produce some fatal epidemic; 
yet with palpable inconsistency, their Jrig/Uened^ if not 
afflicted patients are sent to Bath, Clieltenham, Harro¬ 
gate, and other places, where the same or similar sub¬ 
stances constitute the principal ingredients in thi; water * 
Indeed some nKxicrn “oracles of health” have frankly 
confessed that cases of hypochondria, formed a source of 
their most profitable practice; and others may have 
cherished the desire of rendering it more lucrative by 
appending to iXr^ydtopholna / llieir confident assertions 
are recorded in public doannents, jind incontroverffhly 
demonstrate that the potent and creative faculty— imagi- 
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nutioH *—furnisJied the chief materials for their terrific 
picture of the cotKiitiou of the Thames; and whilst pre¬ 
tending to inucli kiu)wledge of its properties and effects 
upon the human frame, actually exposed their own 
deficiencies. 

Though the preceding remarks may be strictly appli. 
cable to various individuals, yet to the same profession 
belong many men, whom every intelligent and discrimi¬ 
nating lover of his s^xx^ics must admire anti esteem, for 
the diversity of their talents, attainments, and virtues. 

• The conduct of some of the ’yclept eminent medical men^’ 
in these proceedings, excited emotions which it would be impos¬ 
sible for the writer adequately to express, for it recalled to me¬ 
mory many hours, when with agonizing solicitude he sat by the 
couch where beauty, intelligence, and moral worth lingered the 
victims of ignorance, cupidity, and craft. The complaint of an 
endeared relative was pronounced by one of her medical atten¬ 
dants to be merely an ajf'eclion of the imagination^ candidly 

said so; but another having impressed her M'ith the notion of 
his really uttderstandtng her constitution —the usual cant of such 
practitioners—he administered pills and potions till incurable 
iiebUity occnsioncil this lovely female to languish for yearsi an 
of compfujsion for her sufferings, and admiration for her 
talents and virtues. Hut she was only a single instance of three 
sisters, who, from similar causes, have strongly exercised the 
sympathies, and roused the indignation of the author, to whom, 
about thirty years ago, a very clever young man, then assistant to 
his uncle, solemnly asserted, that the greater number of tlieir 
patients had not actually any disease, except an affection of the 
imagination! Moreover, he affirmed that making pills with 
breads mixing and bottling coloured or camphorated water, consti¬ 
tuted a great part of his own employment in the surgery 1 The 
medical sages doubtless consider such admixtures perfectly pare 
and wholesome in their costly phials; hostile as they may 
apparently be to Thames’ water, or the Water Companies, for 
charging about one farthing for thirty-six gallons! In numerous 
momentovis cases have the defective knowledge and clashing 
opinions of this order been the subject of remark; and it yet 
remains to he proved, whether the recent parliamentary inquiry 
concerning the state of medical (’rfacu/tbw, will effect any great im¬ 
provement iu their (pialifications. 
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But unfmtuiiiitely tliiTe art tttitors, iilu> claim tlu‘ public 
conHcieucv, without emli‘uvoariii|r to U* cMititlecl to it, 
either by the [Xissesaioii of Uitefui knowlcHlgcf or 8U|M*rior 
ability. Di*plonibly extensive is the inisehicf which such 
|K*raons have the power and opjx^rtunity, of producing 
in family circles, and how frequently have their dismal 
IcMiks and pestiferous tales strongly affected the n»inds, 
and depressed the spirits of delicate feinalt*s, whose con¬ 
fidence in their qualifications induced them to swallow 
coloured pills and potions, till health was irretrievably im¬ 
paired, and their caj^mcity for domestic enjoyment utterly 
destroyed? The instances of tliis kind of effect on fi'iiialc 
sensibility, so agonizing to the feedings of aO'ectionatc 
relutivcs and friends, arc probably numerous, amongst 
the great psipiilution of the metropdis ; and when thoNc 
who profess to promote health and eonifort, sap the 
fcHindations of both, by delusive pretences or exciting 
groundless alarm, ciui any reprehension be too severe that 
sorrowful indignation may have the power to lK.*stow upon 
such conduct r 

Finally, a variety of principles incessiintly exercise 
their agency^ and anicur to eflect important changes, that 
are sulnwrviertl to the well-lxdng and “ perfection of lliis 
cfimjdex, atupeiiduus ML*heme of things.''' Such mutations 
seem to be essential to the existence and supfiorl of ani¬ 
mated beings, ihotigh persons jxissessing a scanty know'- 
ledge of the wononiy of nature may dtx;ry them, and 
dilate upon tlie impurity of Ijolh air and water, to attain 
temporary objects. But the light of science has enabled 
civilized and cultivated man to penetrate some of the 
astonishing recesses of nature; and by the vigorous 
exercise of his faculties, to discover many very curious 
deconqxisitionH and combinations, which accomplish the 
lienelicent pur|K)ses of the OmnipHent Creator of the 
Universt*. 
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HKSrLTS OF KXPEllIMKXTS TO ASCERTAIN THE 


niSCHARGK OF WATER. 


Interesting and important a-s is that part of Hyd^(Hl^ - 
nainies relating to the conveyance of water, in pipes and 
i>pen conduit-s neverthekss, thtfory ha.s affurtlcd coni|)ara- 
tively little aid, to guide the judgment of persons engaginl 
either in constructing, or suprintending water-works. 
However, in order to conijieniMUe for the defect, various 
individuals, }K)sst*ssing very su|HTior mental endowmenN, 
have made numerous elaborate and ingiiutius experimentv; 
and among the most celebrated, are the names of Sme a- 
ton, Brindley, Bos.sut, Du Buat, l*rony, Girard, Ven¬ 
turi, and Michelotti. Tlu* following tables contain ilu* 
principal results of their skilful and useful efforts, for the 
improvement of tliis braneh <>f art. 


TABLE I. 

.Shewing tin* quantity of Water diseliargeil hy Orifices of cliflcrcnt 
diameters, in one .Minute. 


llleifht of the Waiter nbure Fonnan<!Po*itl«n WfmHyr«! the 
I ihea-otreof iboOrlflre. \ of the Orifite. OrKleetnlochei.; 


Nuutt»er o< cubit 
fiMft (llaeharged 1 
nitr Minuie. 


t Fret. 


U3tl 

tFJHI 

.'i7,2o:i 


t 


iiichru. Line*, jcireular and 
« 10 Iforiiionial, ; 


f) 

12 

24 
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C’l.mparihon of the theoretical, with the rt-ul disclmrsfe of Water, 
from an Orifice of one inch diameter, at dilFcrciit heights 
by Boshirr. 


Ileifjlit of the 

Water III the The dineliar^es as 
lleservoir • ealrulated from 
-ibotc the cell- theory ill cubic in- 
'ic of the ori ■ chi'#, 

Ure. 


I ; 

The real discharfrcti ™ , ,, 

ftiim (xiierimeAts, Ratio of the riieorc 
ill cubic iiiche# I CliaiiUL^, 


I’.u Is I’ci I 


1 

d'Wi 

2722 

to o*r,2i;i.3 


(il% 

384r, 

„ 0-ffi073 



4710 

., 0 (120fi4 

-1 


.)43*i 

., 0 tmf4 


\i7ii7 

0075 

„ 0 ()2010 

li 

wj:i'2 


„ 0-f)2(X)0 

■» 

/ 

ii,rm 

71KJ 

„ 0GI%j 

S 

I2,31f2 

7072 

„ 0(51 nil 

11 

13.144 

Hi:r> 

„ 0-()1892 

10 

13,8.");') 

h;)74 

„ 0 (5188.3 

II 

I4,.j3(l 

syiK) 

.. 0 (51873 

12 

lo.ISO 

y3H4 

„ (H;i8iy 

l:{ 

ir).71>7 

07fi4 

.. 01)1810 

I-t 

l«;.3!»3 

10,130 

„ 0 f)I79:> 


lt),lf()8 

10,472 

„ 0 ()171<) 


TABLE III. 

Tlu* iiuantitics of Water discharged by Vertical Orifices under 
different heads of Water, according to Mjchelotti’s 
KNlierinients. 






Oioniotcr 

Tinicof 




ileifrilt alio\«' the centre at tlie 
Orihec. 

of the Cir¬ 
cular Ori- 
Uce. 

the Wa¬ 
ter run- 
II ill}?. 

Cubic Feet of Water di^ 
charged 

Kert. 

1nche# 

Lilies. 

Parts. 

Inches. 

Minutes. 

Feet. 

Inches. 

Lines. 

(5 

H 

1 4 

0 


1,5 

542 

10 

H 

11 

/ 

1 i 

0 

3 

12 

570 

11 

8 

21 

7 

1 4 

0 


K 

.521 

3 

7 

(5 

1) 

1 5 

0 


30 

488 

8 

3 

11 

8 

i ^ 

0 

2 

28 

,589 

() 

5 { 

21 

10 

: 10 

0 


20 

575 

5 

10 ! 

t; 

10 

! « 

0 


(50 

217 

4 


11 

8 

j 11 

0 

I 

(K1 

324 

1 

5 1 

22 

0 

2 

0 


150 

44*1 
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TABLE iV. 

Showing the rcstilta of Esperimcnts nuide by Messrs. Smkaton 

and ButNULKY. 


firisht of the »ur- 
tket of Water 
|«bor« the tops of 
[ the OriAee*. 

t 

i 

Form end nume-j 
ter of tliii Oridew., 

» 

1 

Time 

of the Water 
running. 

jcwblc Feet of w 
j ter (tiM-harged 

Peel 

tnch Square 

Min. 

Sec 

1 

t 

I 


9 

22 

2^» 

_2_ 

1 

li 

40 

20 


1 ! 

.3 

20 

20 

4 


4 

44 

1 20 

; 5 

! I 

4 

14 

; 20 

r> 

17 

;i'{ 

1 20 


TABLE V. 

Showing the results of Bossi t’s Experiments with pipfs of 
different lengths, and inclined so as to form the hyi>otlu‘miM‘ 
of a right-angled triangle*,—the ljy|K)theiiU'.c being t(» the 
altitude, as 2124 to 241. 


Head of W'atcr 

l)Urnet»>T of l*i|ie 

I-enj;th of I’lpv in 

futile inctie* <lu . 

in lirrhen. 

in llllr* 

fei't 

charged in a ir.iiiir.e ’ 

10 

Iff 

.39 

.'»H0fi{ 1 

10 

Iff 

IIH 

! 5K0I ' 

10 

Iff 

177 

5795 


TABLE VI. 

Quantities of Water discharged by rectilineal ivnd curviliiical 
pipes, fifty feet long and one inch diameter, in Boss it’s 
Experiments. 


! H«ight of Water; 
in Uw 

R«fcrv«tr. I 


Form aiid FoiiUon of the Pipe*. 


Peel, 

0 

I 

0 

I 

0 

1 


Incher 

4 

0 

4 

0 

4 

0 


If 

Rectillaeal pipe placed hori«Hiic.<iy . 
Ditto ditto. . . . . . . 

J CurtUincal with aie..**«ttrw lying / 

\ htaizontally.$ 

(Ditto ditto ........ 

c Ditto wllh the Flesure* pieced ver-1 
! { tiddly end e slight Inciinetion . f 
IHtto ditto ditto..... 


jCuhic iurltrs ofl 
Water diirharj.'crt 
in a MIi4U<« 

«- 


37b 

1030 

r>40 

io:4o 

:>20 

102S 
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TABLE VI1. 

The results of Messrs. Smcaton and Bbindlet’s Experiments 
to jwcertain the (juantity of Water discharged from a reser¬ 
voir by rectangular notches. 


of notchei 
iiirlic*. 

Depth in Inches. 

icubif Feet ofWa- 
j ter discharged 

iTiiuc of each Experiment 



I ” 

1 

1 

Mill. 

Sec. 


1 

20 

7 

16 

(1 


20 

4 

55 

11 

2i5, 

20 

2 

19 

(1 

3i 

20 

1 

.33 

11 


20 

0 

30 

tl 

r» 

20 

; 0 

4<> 

4 i 

II 

20 

5 

26 

11 

l: 

20 

3 

55 

11 

5; 

20 

; 0 

42 


TABLE VIIL 


Miouiug the re.>,ult*i of Di Bi’at\ Experiments to determine the 
fjuanlity of Water flowing over a weir ISJ English inches in 
length. 


vf ('haiii\i'i 111 


Culm' Feet of WattT actu¬ 
ally iliacharitfd 


Fatimatcd quantity by the. 
rule. 


ivr8 

•Mint 

11753 


oOil 

1222 

2153 

3750 


524 

1218 

2155 

3771 


'The riiU* for the above estimate is,—multiply the 
Mjuare nx>t of the cube of the depth of the upper edge 
of the wastclxjard below the surface of the water by ll|, 
and tlien by the length of the wasteboard, which will give 
the quantity in English inches. 

If the quantities in the preceding tables be analysed 
and coinparetl, a remarkable coincidence will be perceived 
although there are some differences; and their approxi¬ 
mation to uniformity has led to the following conclusions : 
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1. That in t-qual pnrtionA of thnc, tin* quantitieh of 
water discharged from a reservoir, by orifices of the same 
diameters, and with the same head of^ water, are nearly 
as the areas of thos<* orifices. 

2. That in equal (xirtions of time, the (juantities of 
water discharged from a reser\-oir, by orifices of the wauie 
diameters, but under the pressure of different heads of 
water, are nearly as the Kpiare nK>t» of the eorres|wiiid- 
ing heights of the water in the resen-oir, alKu e the eeiUri* 
of the orifices. 

3. Tlmt in ecjual |x>rtions <»f time, tite ({uantitit*s of 
water dischargetl from a reser\'oir, by apiTiures of dif¬ 
ferent diameters, and under different heads (►f water, are 

« 

to one another in the compound ratio of the areas of the 
respective a|)erturefi, and the fwpiart rtxils of the n ights 
of water in the reservoir. 

The disparity between theoretical calculation, and the 
real discharge, acc<»rding to UoHSut'sexjKjriineJUs (Table 
II.) demonstrates the necessity and iiu|K>rtanee t»f 
liestowing iniidi attention to varitms considerations, in 
planning water-works for the supply of towns. In long 
trains of pipes, having different diameters, eiirvatures, &c. 
friction and other circumstances, so greatly modify and 
retard the motion of the water, as very materially to 
diminish the quantity discharged in a certain jxirtion of 
lime; lienee a proportionate inereast* of their dimensimis 
liecomes requisite, to render them completely cfTetrtive for 
supfilying distant points, in a limited jicriuti. 

THE EKD. 
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